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ABSTRACT OF THE DISSERTATION
Body Image Satisfaction of Infant and Pediatric Cardiac Transplant Recipients as
Adolescents
by
Danusia Nedilskyj
Doctor of Philosophy, Graduate Program in Clinical Psychology
Loma Linda University, September, 2010
Dr. Kimberly Freeman, Chairperson

With the long-term survival rate of infant and pediatric heart transplant recipients
reaching as high as 85%, there is now a significant number of these youths entering
adolescence. Although psychological factors thought to be associated with pediatric heart
transplant have reached clearer delineation in the literature, few studies have been
conducted. Given the emphasis on development typically seen in adolescence combined
with the unique experience of receiving a heart transplant, factors such as body image,
self-perception, stress and mood have emerged from the literature. As such, this study
assessed psychosocial variables of body image satisfaction, self-concept, depression, and
social stress in adolescents age 13-18 who received a heart transplant either as an infant
or child, and compared these variables to non-transplant, non-clinical controls. The Body
Esteem Scale for Adolescents and Adults, Piers Harris Children’s Self-Concept Scale-2nd
Edition, and Behavior Assessment Scale for Children-2nd Edition were utilized for the
study. Heart transplant adolescents from Loma Linda University Children’s Hospital
were delivered packets via mail, and were followed up to ensure response. Control
participants were approached in the waiting room of the Faculty Medical Offices’

xi

General Pediatric Clinics and invited to participate in the study as they waited for their
medical appointment. Comparisons between the heart transplant group and control group
found no significant differences in levels of body image satisfaction, self-concept,
depression, or social stress. Regression analysis revealed a significant model for both
groups with self-concept and depression accounting for 48% of the variance in body
image within the control group and 16% within the heart transplant group. Examination
of the unique variables contributions indicated that self-concept accounted for a
significant amount of variance in the controls, with neither self-concept nor depression
accounting for a significant amount of variance in the heart transplant group.
Additionally, the level of association between body image satisfaction and self-concept
was much stronger in the control group as was the relationship between body image and
depression. Results of this study can shed light on current psychological functioning of
the adolescent transplant recipient and provide meaningful information for the future
studies assessing heart transplant youth.

xn

Introduction

In the United States, between five and eight births per 1000 are bom with a
congenital heart defect (CHD) (Limperopoulos et al., 1999). For the most severe of these
children, pediatric heart transplantation has become a viable treatment with over 300
international children receiving heart transplants each year, as of 2007 (International
Society of Heart and Lung Transplantation). Further, 2004 data from Loma Linda
University Medical Center (LLUMC) indicates that the one and five year pediatric heart
transplant actuarial survival rates are roughly 85% and 75% respectively, thus signifying
the need for understanding the long-term medical as well as psychological outcomes of
this population. While staged palliative procedures have demonstrated some success,
heart transplantation continues as the treatment of choice for more severe congenital heart
defects (Bauer et al, 2001). However, because infant and pediatric heart transplantation
has only been an available treatment for less than twenty-five years, the need to
understand and identify the long-term ramifications of this delicate population continues.
Specifically, with so many individuals surviving long enough to progress from
adolescence to adulthood, issues such as body image, self-concept, mood, and stress
become important variables in need of further investigation.
Transplantation can occur at any point in one’s life and can thus result in different
medical and psychosocial outcomes. Congenital heart defects exist at birth and can
require immediate corrective surgery or transplantation. Such defects may include
cyanotic defects such as Tetrology of Fallot or Hypoplastic Left Heart Syndrome. Infants
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bora with a congenital heart defect and who are transplanted before they turn 1 year old
are referred to as infant heart transplant recipients. Conversely, acquired heart disease
typically develops sometime during childhood. Common types of acquired heart diseases
requiring transplantation include Kawasaki Syndrome, Cardiomyopathy, and Rheumatic
Heart Disease. When children are diagnosed and treated after they turn 1 year old they
are referred to as pediatric heart transplant recipients. In North America, the proportion of
transplanted infants is 27%, compared with 11% of the rest of the world. The most
common indication for transplant during infancy is congenital heart disease (63%),
followed by Cardiomyopathy (31%). In older patients (ages 11-17), the reverse is true,
and Cardiomyopathy predominates (64%) over congenital heart disease (24%) (Kirt et
al., 2009).
Infant and pediatric recipients can have differing medical and psychological
experiences due to the time in life in which the transplant took place. In the one study that
could be found, results indicated that children transplanted as infants tended to cope
better with their illness in comparison to children transplanted later in life (Chinnock,
Cutler, & Baum, 2000). From a theoretical perspective, this seems reasonable as
adolescents transplanted in infancy have attended numerous medical appointments, taken
daily immunosuppressive medications, and maintained consistent follow-up contact with
the heart transplant team since birth and are likely to view these activities as normal.
Conversely, for a child or adolescent recently transplanted (where pre-transplant
memories are highly probable), there is a unique and almost immediate adjustment from
their previous lifestyle. Suddenly, there are monthly medical follow-up visits to assess for
organ rejection, unpleasant medication side effects, and changes in lifestyle including diet
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and exercise habits. From the one particular study above, one can infer that there would
be numerous differences in well-being between those transplanted in infancy and those
transplanted in childhood or later. However, more research is needed in order to make a
clear distinction and learn more about such possible differences.
While current research has expanded from strictly medical studies to interests in
neurodevelopmental and cognitive outcomes (i.e., Baum, Freier, Freeman, Babikian,
Ashwal, Chinnock, 2004), psychosocial outcomes continue as an area of needed
investigation. This area constitutes a variety of specific domains and tends to focus on the
interpersonal and intrapersonal functioning of an individual. This may include one’s
behavior, social skills, mood, and capacity to adapt and cope with situations, and plays a
significant role in determining psychosocial success after transplant. Because a majority
of the first group of infant and pediatric transplant recipients are now adolescents,
assessing such domains in this population is both possible and necessary. Current
literature on medical care and follow-up alone has already noticed adjustment difficulties,
thus placing these individuals at risk for future and more complex problems.
Post-transplant medical complications have been well-documented and continue
to make-up the majority of literature in infant and pediatric heart transplantation. For
example, post-transplant lymphoproliferative disease (PTLD), a complication that arises
when blood cells are infected by a virus, has been noted to occur in a small percentage of
transplant individuals (Weber et al., 2006). Additionally, renal failure, high blood
pressure, diabetes, and vision problems have been found to occur post-transplant. (Kirt, et
al. 2009). However, the most common complication found with these individuals is graft
rejection which has been found to occur in up to 60% of patients following transplant
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(Bauer et al., 2001). In order to manage such rejection episodes, heart transplant patients
are required to take immunosuppressant medications as part of their daily regimen. Many
of these medications are thought to have significant psychological ramifications on their
post-transplant care.
The immunosuppressive drug cyclosporine, for example, is the most common
medication a transplant recipient must take to prevent rejection of the donor heart (Berg,
2002). While this medication may help prevent rejection, it is also known to cause visible
side effects. This tends to be particularly distressing for a child and even more so, for an
adolescent. Specifically, oral malformations have been reported after taking cyclosporine,
including gingival hyperplasia which is an overgrowth of gingival tissue in the mouth.
Additionally, Baum and colleagues (1991) found facial changes including thickening of
the nares and lips, and a prominence of supraorbital ridges among patients taking
cyclosporine as part of their regimen. Evidence of Cushingoid features such as facial hair
growth, facial puffiness and weight gain have been found among other studies as well
(Baum et al., 1991; Green, McSweeny, Ainley, and Bryant, 2007). Hirsutism, the excess
growth of hair in unusual places, has also been noticed to occur particularly in women
taking cyclosporine medication. Lastly, patients with congenital heart disease are at
greater risk of developing clubbed digits, thoracic scoliosis, and poor complexion.
Because of the medical procedures involved in cardiac surgery, individuals also likely
have noticeable sternotomy and/or thoracotomy scars with possible chest wall deformity.
Further, adults with congenital heart disease may be smaller in stature because of failure
to thrive in childhood. For adolescents, these side effects can be especially distressing as
body image concerns can be most sensitive during this period.

5
In addition to the above, side effects and medical complications can also place
adolescents at increased risk for psychological complications throughout their
development. Although the literature is somewhat conflicting within the transplant
population, numerous studies have found that transplant adolescents experience increased
rates of psychological maladjustment following transplant including behavior problems,
depression, and anxiety (Shapiro & Komfeld, 1989; Masi & Brovedani, 1999; Mintzer et
al., 2005). When considering the additional factor of prescribed medication and its
adverse side effects, it is not surprising that adolescent heart transplant recipients
experience significant emotional distress. Because individuals experience the important
developmental milestones of identity development during adolescence (Erikson, 1963),
medical difficulties can result in an increased risk for numerous psychosocial challenges
that can impact and affect their developmental trajectory.
Body image, for example, has been documented across several theories as being a
specific concern during the adolescent period (Davison & McCabe, 2006). Social
psychology has shown the impact of an individual’s physical appearance on how others
perceive and interact with him or her. Similarly, developmental psychology has indicated
the possibility that early adolescents are characterized by heightened self-consciousness
and concerns about how peers evaluate them (Simmons, Rosenberg, & Rosenberg, 1973).
With social acceptance being an important part of their lives, it is not surprising that those
who experience peer rejection might have body image concerns. This can, in turn, lead to
additional negative effects on an adolescent’s emotional wellbeing such as having a poor
self-concept, higher levels of depression, and increased social stress. Kostanski and
Gullone (1998), for example, found significant positive associations between body image
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satisfaction and self-esteem, and significant negative associations between body image
satisfaction and depression and anxiety among healthy adolescents. Similarly, Davison
and McCabe (2006) found body image satisfaction as a relevant factor to determining
self-esteem and social functioning. Adding a chronic illness to the equation can likely
magnify these variables for adolescents who have undergone transplant surgery.
As stated above, the adolescent period is characterized by unique developmental
markers that begin to lay the foundation for long-term functioning. When a chronic
illness is present, it can oftentimes interfere with typical development and add numerous
complications to daily living. This, in turn, can lead to several psychosocial difficulties in
terms of body image disturbance and other related constructs such as self-concept,
depression, and social stress. Few studies have focused on this aspect of the heart
transplant experience and less so within the adolescent transplant population. The studies
that do exist consistently highlight the necessity of additional research on such
psychosocial variables. As such, further research is needed to better assist this population
in reaching their maximum capability for wellbeing. In light of the above, the aims of the
current study are:
1. To assess and compare levels of body image satisfaction among infant heart
transplant adolescents, pediatric heart transplant adolescents and healthy
adolescents.
2. To assess and compare the self-concept of infant heart transplant adolescents,
pediatric heart transplant adolescents, and healthy adolescents.
3. To assess and compare depression among infant heart transplant adolescents,
pediatric heart transplant adolescents, and healthy adolescents.
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4.

To assess and compare social stress among infant heart transplant adolescents,
pediatric heart transplant adolescents, and healthy adolescents.

5. To determine the role of body image satisfaction in predicting self-concept,
depression, and social stress in the adolescent heart transplant population.

In support of these aims the following section provides a review of the available literature
on psychological outcomes of infant and pediatric cardiac transplant recipients. More
specifically, an overview of adolescent development, trends in the body image literature,
and findings on the psychosocial functioning of chronically ill adolescents and more
specifically, heart transplant adolescents, will be provided.

Review of the Literature

As the literature on psychosocial sequelae of infant and pediatric heart transplants
continues to expand, documentation on the adolescent experience alone continues to be
an area of need in the medical and psychological literature. While all attempts will be
made to contain the review to heart transplant literature specifically, it will be necessary
throughout to reference studies documenting the experience of adolescents with other
chronic conditions when heart transplant literature is not available.

Adolescent Development and Chronic Illness
Adolescence is characterized as a period of rapid physical, psychological,
cognitive, social and emotional growth. During this period, individuals develop a sense of
identity, focus on peer relationships and acceptance, begin to plan for the future, and
develop intimate and romantic relationships (Erikson, 1963). Bums, Sadaf and Kamat
(2006) state that adolescents are also faced with challenges including formation of moral
values, development of sexual orientation, and separating from parents (physically,
emotionally, and financially). Individuals in this phase of life tend to engage in more risk
taking behavior, alternate between feelings of invincibility and self consciousness,
operate through concrete thinking and impulsivity, experience problems with body
image, and formulate peer group alliances (Christie & Viner, 2005).
The transition of adolescence into adulthood can be disrupted when one has lived
with a chronic illness. Coping with a chronic illness adds another dimension to the lives
of adolescents. Though medical advances have shown promise for adolescents to be able
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to lead productive lives despite having a serious illness, typical development is
nevertheless compromised, placing the individual at risk for interpersonal and
intrapersonal complications.
A chronic illness is defined as "one that lasts for a substantial period of time or
that has sequelae that are debilitating for a long period of time" (Perrin, 1985, p. 284).
More specifically, Pless and Pinkerton (1975) describe a chronic medical condition as
“one that interferes in daily life for longer than three months in a year or requires
hospitalization for more than one month in a year” (p. 2). The most common chronic
condition is asthma, followed by sensory disorders and nervous system disorders.
Examples of chronic illnesses include HIV and other sexually transmitted diseases,
diabetes, lupus, cystic fibrosis, anorexia nervosa, spina bifida and, most relevant to the
current study, cardiovascular disease.
In the past, children with many of these illnesses would never have lived long
enough to become adolescents. In the past twenty-five years, the survival rate for children
with cystic fibrosis has increased 700%; for spina bifida the increase has been 200%; and
for congenital heart disease 300% (Blum, 1992). In fact, chronic disease and its effect on
children and families have replaced acute illness as the most serious issue in pediatric
medicine (Hobbs, Perrin, & Ireys, 1985).
As Williams, Holmbeck, and Greenley (2002) point out, an adolescent with a
chronic illness must face the added challenge of managing a disease in addition to
negotiating with characteristics that are normal to adolescent development. Managing a
chronic illness often places an adolescent in a difficult situation because most of the
management of a chronic illness contradicts or places typical development at odds. For

10
example, the adolescent’s growing independence can be challenging when managing a
chronic illness. Specialized medication and nutrition regimens, frequent medical follow
ups or physical limitations can interfere with typical adolescent behavior such as playing
sports, dating or spending time with peers. As such, adolescents with a chronic illness can
be at greater risk for adjustment problems, including higher levels of depression, anxiety,
social withdrawal, and lower levels of self-esteem (Levign & Faier-Routman ,1992).
These difficulties result from both biological and psychosocial changes that can occur as
a by-product of a chronic illness.
For example, in terms of primary developmental changes in adolescents, those
with chronic illness have been reported to have either early or delayed onset of puberty as
a result of their illness. Studies have found that that the onset of puberty in adolescents
with spina bifida is earlier than typical development as a result of the early activation of
the hypothalamopituitary-gonadal axis, as cited in Williams and colleagues (2002).
Though these children might be more physically mature than their chronological age
suggests, they are at risk for social isolation during late childhood and early adolescence
and thus less socially mature. On the other end of the spectrum, Sawyer, Rosier, Phelan,
and Bowes (1995) found that adolescents with cystic fibrosis are actually delayed in their
growth and pubertal development, again placing them at risk for social rejection. These
noted misalignments between adolescent’s biological development and psychosocial
development can have significant effects in terms of their emotional well being. Within
the transplant recipient population, adolescents are at risk for stunted physical growth due
to the use of steroids. As stated above this misalignment in development can be
considered a significant source of distress as it causes the individuals to appear either
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older or younger than they are, possibly interfering with the typical psychosocial
development for their chronological age.
Additionally, interpersonal relationships are also affected as a result of living with
a chronic illness. As several studies have noted, the relationship between the adolescent
and family members plays an important role in psychological and physical outcomes of
the adolescent (Wysocki, 1993; Jacobson et al., 1994; Miller-Johnson et al., 1994;
Thompson et al., 1999). Having parental support has been shown to increase resiliency in
chronically ill adolescents. However, because an overarching concern among typically
developing teenagers is social acceptance, this becomes a magnified issue for those with
a chronic illness because they might spend a great deal of time accompanied by
caretakers. As such, adolescents often feel isolated from their friends. In a review by
Taylor, Gibson, and Franck (2008), a common theme that emerged from self-reports by
chronically ill adolescents was that they had difficulties in making friends because of
their appearance. Others also reported ambiguity with telling their peers about their
illness because it made them different.
Lastly, adolescents with a chronic illness also struggle with themselves because
the opportunities to experience typical developmental milestones during this time can be
limited. Not only are adolescents with a chronic illness challenged to maintain a
relatively similar and stable developmental progression as their healthy peers, they are
also managing their illness and all the responsibilities that it encompasses. Yet, this is the
time in which the curiosity to engage in risky behaviors such as smoking, alcohol/drug
use, unsafe sexual practices is at its highest (Williams et al., 2002). Wanting to fit in with
their peers, transplant adolescents might engage in similar risky behavior to feel accepted.
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Therefore, psychological issues such as body image concerns, questioning of their selfconcept, possible depression, and experiencing social and peer related stressors often
become more prevalent among this group and of magnified concern.
Currently, as Kostanski and Gullone (1998) have noted, research examining the
relationships between various psychosocial variables as mentioned above has not resulted
in any conclusive understanding of the nature or extent of relationships between these
constructs, especially among the chronically ill population. Notably, body image in
chronically ill adolescents has received considerably limited attention, despite it being
one of the most common areas of concern among adolescents. As such, further
exploration and investigation of body image and other variables including those of selfconcept, depression, and social stress are important in determining appropriate treatment
and intervention for the transplant population.

Body Image
While the roots of body image research date back as early as the 1920s with the
works of neurologists and neuropsychologists interested in brain injury and phantom limb
pain, recent investigators have begun to specifically focus on self-ratings of subjective
appearance. In the 1960s and early 1970s, researchers turned their attention to clinical
populations with eating- and weight-related disorders. However, researchers soon began
to discover that individuals without eating disorders also had disturbances in body image.
For example, Thompson and Thompson (1986) found that college women overestimated
their body dimensions, though they displayed no symptoms or evidence of an eating
disorder. Additionally, Cash, Winstead, and Jana (1986) found that only 7% of women in
a nationwide survey expressed little concern for their appearance. Before these published
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studies, this trend of body image disturbance was becoming so prominent and noticed by
researchers that it led investigators such as Rodin, Silberstein, and Streigel-Moore (1985)
to coin the now classic phrase “normative discontent” to describe the widespread
dysphoria and dissatisfaction that women were having regarding their appearance.
Thompson, Heinberg, Altabe, and Tantleff-Dunn (1999) found that the best way
to conceptualize body image is through a continuum model, where levels of disturbance
can range from none to severe regarding their concern or distress. Correlational studies,
such as those by Thompson (1996) have found the continuum model as a good fit, with
the low to moderate end of the continuum associated with healthy eating behavior and
exercise, while the higher end of the continuum is usually linked to higher levels of
clinical distress, such as depression or the development of an eating disorder. When the
disturbance is so severe on an extreme end of the spectrum, it can significantly impact
one’s social and/or occupational functioning. For example, if there is a concern with an
appearance feature that is extreme, suggesting that the individual’s view of his or her own
appearance “defect” is one of criticism or disparagement, then a clinical condition of
body dysmorphic disorder should be considered (Thompson et al., 1999)..
While many theoretical models have been developed to explain body image
disturbance, most models maintain unanimous agreement of social factors influencing the
development and maintenance of dissatisfaction (Fallon, 1990; Heinberg, 1996). These
models propose that current social standards for beauty stress the importance of thinness
and other almost impossible standards of beauty (Fallon, 1990). However, Thompson and
colleagues (1999) have proposed a model which integrates the sociocultural factors of
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body image disturbance with psychological processes, where they both interact with one
another to cause and maintain poor body image satisfaction.

Cognitive Behavioral Model of Body Image Disturbance
The cognitive behavioral model of body image disturbance postulates a
combination of both external and internal factors that contribute to one’s degree of body
image disturbance. External factors may include information and messages from the
media, peers, and family. Here, a child negotiates his or her body esteem in a socio
cultural context, where he or she receives many different cues about standards of
appearance, importance of appearance, and social tolerance of deviation from these
standards. Consequently, those who do not conform to the social standard are often
stigmatized (Lawrence, Rosenberg, & Fauerbach, 2007). Aside from the mass media and
corporate marketing, family peers and strangers can also put pressure on children and
adolescents to conform to a beauty standard. In a recent survey of British adolescents,
51% stated they feared being teased or bullied about their physical appearance, 31% said
they feared speaking in front of the class because it would call attention to their
appearance, and 10% admitted to occasionally skipping school in order to avoid the
teasing (Lovegrove & Rumsey, 2005). This negative behavior from their peers has been
linked to body image dissatisfaction, the onset of eating disorders, and general
psychological distress (Thompson et al, 1999). For example, Thompson, Coovert,
Richards, Johnson, and Cattarin (1995) found that self-reported teasing predicted weight
and appearance related distress three years later.
The cognitive-behavioral model of body image also recognizes the internal,
psychological mechanisms underlying the maintenance of poor body image satisfaction
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(Cash, 1997). There is evidence that people who are self-conscious about their
appearance tend to process information and behave in ways that confirm their negative
assumptions about their appearance (Lawrence, Rosenberg, & Fauerbach, 2007). For
example, Strenta and Kleck (1985) performed a study in which they gave confederates
artificial facial scars. Without them knowing, some of them had their scars removed
before entering into an observed social interaction. The confederates who believed they
were “scarred” perceived others’ reactions to them as being more negative. The authors
concluded that individuals who are self conscious or preoccupied with their appearance,
process information and behave in a way that confirms their belief that their appearance
makes them unacceptable; somewhat similar to a self-fulfilling prophecy. For heart
transplant recipients who have medication side-effects, they may also engage in a similar
manner based on the automatic assumption that others’ reactions to their physical features
are negative or that they might be being treated “differently.”
A cognitive component, particularly appearance schemas, can be implicated as an
important dimension of the theory as well. Sinton and Birch (2006) highlight that
cognitive processes also have been found to be associated with body image
dissatisfaction, suggesting a need to delineate the underlying cognitive mechanisms
associated with the disturbance. Appearance schemas have been based on the work of
Markus (1977) who suggests that self-schemas arise from personal and social
experiences, with appearance schemas being one minor component. Appearance schemas
reflect a cognitive component of body image and refer to generalizations about the role of
appearance, particularly the importance and meaning placed on appearance in one’s life.
Agreeing with statements such as “My appearance is an important part of who I am”,
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“Attractive people have it all”, and “My appearance is one of the first things that people
notice about me” are reflective of high levels of appearance schematicity and indicate an
overvaluation of appearance importance. If transplant adolescents have high appearance
schemas that are interrupted with unpleasant medication side-effects, one can expect that
this could lead to body image disturbance and appearance-related distress.
Oftentimes, a negative mood may also be associated with a general cognitive bias,
thus leading individuals to automatically perceive their bodies as less than the “ideal.”
For example, McCabe and Ricciardelli (2003) found depression, along with social
influence variables (i.e., media) to be associated with pre-adolescent girls’ reported
intentions to lose weight. They concluded that the association with reported intentions
suggests that depression may be associated with underlying cognitive processes relevant
to appearance concerns, suggesting a possible relationship between mood and body
image satisfaction.
In summary, the cognitive behavioral model of body image disturbance holds that
both personal and social variables contribute to an individual’s perceptions of their
appearance. While the sociocultural component emphasizes the interactions and messages
an individual receives from the media, parents and peers, individual differences in
appearance schemas and in processing social situations give weight to the cognitive and
psychological mechanisms of the model as well. As such, the theory addresses two
distinct yet nevertheless relevant factors in the study of body image satisfaction which
can be applied for prevention and intervention of body image disturbance in both healthy
and chronically ill adolescents.
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Body Image Satisfaction During Adolescence
As previously mentioned, adolescence is a period of life marked by pronounced
physical, psychological, emotional, and social changes. The physical changes that
characterize this life stage have been implicated as a trigger for body image problems in
the adolescent population. While boys typically experience positive feelings toward their
changing bodies because of increase in muscle mass, girls oftentimes become more
dissatisfied with their bodies during the stages of puberty because of increased body fat,
which with Western society, conflicts with the cultural ideal of a slender body (Pesa &
Syre, 2000).
Most studies in this area have examined the role of body image on adolescent’s
weight (Davison and McCabe, 2006). However, researchers have yet to explore the
relationships between body image and broad aspects of young people’s lives, such as
emotional and interpersonal functioning (Davison and McCabe, 2006). Mendelson,
Mendelson, and White (2001) realized this and developed a unique scale to address this
specific issue. The Body Esteem Scale for Adolescents and Adults specifically measures
and assesses appearance-related body image disturbance independent of weight and
attributions toward others (evaluations attributed to others about one’s body and
appearance). In their sample of over 1,000 participants, appearance was found to account
for 50% of the variance explained by body image satisfaction, while attributions and
weight accounted for only 10% and 5%, respectively. This suggests that appearance
related concerns alone contribute a significant amount of importance to overall body
image satisfaction. Authors of this study suggest this measure be further used across early
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to middle adolescents to understand when factors such as appearance concerns become
salient.
Additional studies have also noted the impact of an individual’s appearance on
psychological well being. For example, several studies have noted that individuals’
perceptions of others suggested a trend for unattractive individuals receiving negative
evaluations from their peers (Berscheid, Dion, Walster & Ealster 1971; Langloise &
Stephan 1981). These studies give light to the possible negative consequences or risk
factors individuals are placed at when body image disturbance is present.
Individuals’ own views of their appearance may also play a role in their day to
day functioning, particularly during early adolescence. Dacey and Kenny (1994) have
described physical characteristics as central to adolescents’ sense of self, in contrast to
the greater importance placed on internal characteristics in later years. Self-consciousness
about their appearance and peer evaluations indicate the possibility that such changes in
physical appearance may be particularly salient in adolescents’ daily lives, especially for
girls, who typically conceptualize the change in body size and weight negatively. As
such, adolescents’ sense of self worth and perceptions of social relations may therefore be
closely linked to their body image. Peer relationships play a more important role during
early adolescence than previously thought, with friendships becoming more intimate and
complex over time (Bemdt, 1998). This parallels the increase in concerns with how they
appear to others and how they will fit in with their peers, with social conformity peaking
in early adolescence (Davison & McCabe, 2006).
Body image satisfaction in chronically ill adolescents. Individuals with some
type of visible difference have, from either congenital or acquired means, experience
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modifications in “normal” appearance. These objective physical conditions include
craniofacial deformities, dermatological diseases (acne, psoriasis), oral-maxillofacial
conditions, and physical changes secondary to cancer, bum victims, and persons with
port wine stains (Thompson et al, 1999). The body image issues for these individuals
vary widely, as might be expected from the immense variety of physical disfigurements
resulting from different causes and conditions.
Though the issue of body image is an important concern among all adolescents,
studies are recognizing that chronically ill adolescents with visible differences are at
greater risk for developing negative self perceptions and psychosocial difficulties
(Erickson, Patterson, Wall, & Neumark-Sztainer, 2005; Rumsey & Harcourt, 2006). For
example, Chamlin (2006) found that children with atopic dermatitis reported difficulties
in social, emotional, and physical functioning. Similarly, Dennis and colleagues (2006)
found that children with eczema were more likely to experience anxiety and depression
than the general population.
Numerous studies have identified the social consequences which adolescents are
forced to endure when living with a physical difference. In children alone, physical
appearances seem to be the main focus for taunts (Rumsey & Harcourt, 2000). Something
as common as wearing eyeglasses has been found to make children 35-37% more likely
to be victims of teasing and bullying (Horwood et al., 2005). Carol and Shute (2005) also
found that children and adolescents with craniofacial anomalies reported greater
incidence of being teased, called names, stared at or laughed at, and this distress was
positively correlated with their level of disfigurement. During adolescence, living with a
disfigurement can be particularly challenging and distressful because it is during this
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period in life that an adolescent simultaneously tries to prove that he or she is like
everyone else, yet a unique individual. A common condition such as acne can be a source
of significant distress for an adolescent as a study by Chamlin (2006) found elevated
levels of depression and anxiety as well as isolation and interpersonal difficulties among
these individuals.
Additional research also supports poorer body image satisfaction among
chronically ill adolescents, though they may not have a visible disfigurement. For
example, Erkolahti and Sarijaarvi (2003) examined body image satisfaction between
adolescents with either type-I diabetes or rheumatoid arthritis and compared them to a
control group with no chronic condition. Findings revealed significantly lower body
image satisfaction scores in the chronically ill groups than the control group, indicating
that adolescents are aware of their physical condition. Offer, Ostrove, and Howard
(1984) found similar low body image satisfaction scores in cystic fibrosis adolescents
when compared to adolescents with either asthma or cancer. They found that because
cystic fibrosis affects physical growth and sexual development, differences in body image
concerns between illnesses are apparent.
While the above studies clearly highlight the importance of body image among
children and adolescents who have visible differences and/or chronic illnesses, the entire
body of research in this area is inconsistent. For example, Broder, Smith, and Strauss
(2001) found that children with craniofacial conditions were not teased any more than
those without any physical anomaly. Similarly, when Lawrence and colleagues (2007)
examined the body image of pediatric bum victims using the Body Esteem Scale for
Adolescents and Adults, they expected to find significant differences between the body
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image satisfaction of bum survivors and a comparison group. Results instead indicated
that female bum survivors had statistically significant higher body image satisfaction
scores than females in the comparison group, in regards to appearance and weight.
According to the authors, one plausible explanation for this finding may be that young
women with bum scars may have to force themselves to learn to live with them, thus
practicing self-acceptance. Additionally, authors in this study hypothesized that perhaps
because a bum survivor undergoes a life-threatening experience, their values might
change and their need to prove themselves to others is no longer a priority. Although
some of the inconsistencies in the literature can be explained by the cognitive behavioral
model of body esteem, which suggests that the degree of body image disturbance is
predicted in part by how self conscious or preoccupied with appearance the individual is,
more research is clearly needed in this area.
To conclude, the study of body image in the youth population has received
considerable attention, especially in the more recent years in the Western culture with
stronger pressure targeting children as young as 7 years old. Though much of the body
image literature has targeted females or the populations on extreme ends of the pole on
the weight spectmm (such as those with anorexia or who are obese), it is clear that other
chronically ill individuals, including those who have undergone an organ transplant, may
also demonstrate awareness of their physical appearance and recognize it as a common
concern.
Body image satisfaction in cardiac transplant recipients. The literature on
effects of body image satisfaction on children and adolescent heart transplant recipients is
scarce. Most studies, such as those by Gajarski (1998), Kelly (2006), and Rosenbaum and
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colleagues (2006) have explored the medical side effects of medication non-adherence
such as rejection episodes, infections, neoplasms and graft coronary artery disease where
only brief summaries of the cosmetic side effects are mentioned. However, few studies
have specifically focused on assessing the degree of body image dissatisfaction an
adolescent experiences as a result of the transplant, whether that be from medical
procedures (i.e. scars) or medication. As previously mentioned, transplanted individuals
are prescribed lifelong medication to prevent organ rejections and infections.
Unfortunately, immunosuppressant medication, such as cyclosporine, is known to cause
unpleasant side effects which can alter the appearance of one taking this form of
treatment.
Body image concerns have been noted across several age ranges for transplant
recipients, with children as young as 7 expressing concerns. For example, in Green and
colleagues’ (2007) qualitative interview, two children discussed the negative impact of
cyclosporine on their appearance, where one stated it “made me really, really hairy” and
the other stated “I didn’t like what it did to my gums.” They also mentioned being teased
and not liking it when others talked about their appearance. One girl stated she did not
like looking “lopsided sometimes in the mirror.” Interestingly, it was noted that most of
the children who reported concerns about their appearance were older than 10 years and
female. In another study by Greene and Levitt (1962), children with congenital heart
disease and healthy controls from a local public school were required to draw a picture of
him or herself and that of a peer. Findings indicated that the cardiac group drew
themselves significantly smaller in height and in area when compared to the peers they
drew, and self drawings of controls were considerably larger than self drawings of the
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cardiac group. The authors conclude that the illness seems to foster a “constricted” view
of the physical self. Though the study did not take into account the dynamics of the
perceived constricted view, one can at the very least infer that it is related in some way to
the presence of cardiac disease.
Evidence also clearly supports the presence of body image disturbance in
transplanted older children. Although one study reported positive psychological well
being among adolescents, a majority of studies expressed concern about the impact of
symptoms such as cosmetic changes due to immunosuppressive drugs (Green,
McSweeny, Ainley, & Bryant, 2007; Pollock-BarZiv, Anthony, Niedra, Dipchand, &
West, 2003; Wray, Waters, Radley-Smith, & Sensky, 2006). Evidence of being bullied or
teased during adolescence among transplant recipients has been documented as well
(Taylor et al., 2008). Adolescents reported being bullied because of changes to their
appearance and lack of physical skills; again highlighting the challenge to the identity
that they experience. Adults who were transplanted in childhood are also able to recall
body image related distress during their adolescent years. For example, Homer and
colleagues (2000) interviewed adults with congenital heart disease and found that one of
their most significant concerns during adolescence was feeling self conscious about their
bodies and scars. Females also recalled hiding behind makeup, nail polish, and clothes in
an attempt to mask their body image concerns. Similarly, in an interview of 13 women
with congenital heart disease, Gantt, (1992) found that 5 women reported long-term
dissatisfaction with their size and shape.
Adolescents also tend to have a different attitude toward treatment as compared to
other age groups, which can impact the degree of side effects one experiences. As
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previously noted, medication compliance is a lifelong commitment which can be the most
challenging during the adolescent period, part of which is due to the unpleasant side
effects. Several studies have documented specific body image concerns related to
medication in heart transplant adolescents. For example, Wray and colleagues (2006)
discovered that 18% of their sample patients reported difficulty in coping with the
medication side effects. The authors linked this to a possible preoccupation with their
illness, as these patients tended to be on greater number of tablets and more anxious
about their health. While they did not intentionally forget to take their medication, they
did express difficulties with the practical and emotional aspects of taking them, which
may have included coping with the cosmetic side effects. Other studies, such as those
reported by Taylor and colleagues (2008), noticed that middle adolescence was the stage
associated with difficult attitude toward treatment with noncompliance issues higher than
those in early or late adolescence. Authors attributed these differences to early
adolescents still being under the protection of their parents, and late adolescents starting
to understand their treatment and having more control. This suggests that those in middle
adolescence are at greater risk for psychosocial difficulties.
The above findings highlight the difficulties transplant patients must face and
cope with during their adolescent years. As adolescence is already a period of behavioral,
social, and psychological adjustment, one can make the argument that receiving an organ
transplant at any age can place them at significantly higher risk for body image
dissatisfaction. As previously stated, body image is a fundamental aspect of one’s sense
of identity. As such, it is important to review the definition and meaning of self-concept
for better understanding of its relationship to one’s body image.
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Self-concept
Self-concept research has experimented with different words or terms to describe
the words “self-concept.” Where it has been historically emphasized as a general concept
in the past, current research is suggesting a multidimensional approach is the most
appropriate for examining the self-system. Bryne (1984) describes self-concept as “a
multidimensional construct, having one general construct and several specific facets” (p.
472). Wray and Sensky (1997) describe self-concept as a term that “refers to the totality
of an individuals’ description and evaluation of him or herself’ (p. 59). Feist (1994)
describes self-concept as one’s awareness. Others argue that self-concept is the content,
attitudes, feelings, and collections of beliefs that people have about themselves
(Feshbach, Weiner & Bohard, 1996; Taylor, Peplau, & Sears, 2000; Sigelman & Rider,
2003), with self esteem being an aspect of ourselves that includes the evaluation and
worth we attribute to others. Other researchers have used “self-concept” and “self
esteem” interchangeably, with self esteem being defined as “an individual’s evaluation of
him- or herself, including feelings of self worth” (Wild, Flisher, Bhana, & Lombard,
2004).

One theorist, Hattie (1992), explained that every self-conception includes
components of how we would describe ourselves, what our expectations are of ourselves,
and the standards we have set for ourselves. If for instance our standards or expectations
are higher than that of what we are achieving, it may be that our self-concept is lower.
These interactions may affect how individuals view the world and interact with others. In
this theory, it is the interactions and organization of all the components that appear to be
of principle concern. No matter which theory is utilized, it appears that the general
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description of what is in people’s awareness about themselves as suggested by Feis
(1994) may encompass the majority of the above descriptions for a useful definition of
self-concept. Notably, because the heart transplant population experiences significant
differences in various aspects of their lives, the descriptions of self-concept appropriately
describe and encompass the different areas of functioning that contribute to their own
awareness.
By the time an individual is in his middle childhood, one is able to understand
themselves in a social context and begin comparing themselves as more or less competent
than their peers (Burley-Aaen, 2005). However, as children move into adolescence, they
begin to search within themselves in a more abstract way. They also become more aware
of people’s thoughts and feelings, thus causing them to likely feel more self conscious as
well (Burley-Aean, 2005). Psychological and social aspects of self-concept tend to have
more value during adolescence, according to Damon and Hart (1982). However,
researchers such as Harter (1990) have found that the ability to think more abstractly also
places the adolescent at risk for more self-distortion, and their self-concept might be
unrealistic or difficult to verify at times. Cognitive growth, relationship with parents,
experiences outside the home, and cultural contexts are important factors in the identity
development of an adolescent (Sigelman & Rider, 2003). Specific dimensions of selfconcept are particularly important during the adolescent period as well, including
perceptions of their romantic appeal, physical appearance, athleticism, peer acceptance,
parental relations, and scholastic competence. Harter (1990) also suggests that physical
self-concept was the domain most strongly associated with general self-esteem.
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Self-concept and chronic illness. Both chronic illness and self-concept are
constructs which are lacking universal definitions. However, this does not negate the fact
that both are issues which adolescents may have difficulty with. As adolescents are
challenged in self-identity during this developmental period, dealing with a chronic
illness often adds further confusion in determining their place in the world. Importantly,
as Burley-Aean (2005) noted, both constructs, when combined, can have lasting effects
for the individual.
Studies assessing the role of the self-concept in the chronically ill population have
produced conflicting findings. For instance, Padur and colleagues (1995) measured the
self-concept of children with cancer, asthma, or diabetes, and compared them to healthy
children. It was found that children with asthma had lower self-concepts than the other
groups. Similarly, a study assessing adolescents with physical disabilities found that both
boys and girls with disabilities were found to have lower perceived romantic appeal and
athletic competence, while girls were also found to have lower perceived social
acceptance and male’s perceived scholastic competences (King, Schultz, Steel, Gilpin, &
Gathers, 1992). Lastly, Gultekin and Baran (2007) discovered that children 9-14 years old
treated in surgical departments displayed more negative self-concepts than those who
were not surgically operated. Authors concluded that surgical operations can be viewed
as a threat to the body, thus lowering one’s self-concept. It was also found that the older
age group (ages 13-14) displayed higher self-concept scores than younger children,
regardless of the diagnosis being acute versus chronic. Additionally, it was noted that
those with cardiovascular disease reported higher self-concept scores than those with
kidney, hemato-oncological, or endocrine disease, suggesting that severity of disease
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plays a significant role in determining one’s level of self-concept. Alternatively though,
LeBovidge, Lavigne, Donenberg, and Miller (2003) looked at the self-concept of
adolescents with chronic arthritis and found that these children were not experiencing
poorer self-concept than the comparison control group. Authors found those who
employed a positive attitude toward their illness were those who reported the least
amount of psychological difficulty. As such, it appears that one’s attitude toward their
illness is strongly predictive of their psychological adjustment and outcome.
With the cardiac population, the issue of self-concept emerges as a concern and
places the individual at risk for psychological maladjustment due to the psychological
and emotional significance attached to the heart (Wray & Sensky, 1997). Despite the
psychological impact on the child and family of congenital heart disease and subsequent
cardiac surgery, this has received relatively little attention in the literature. In the few
related studies that could be found, children and adolescents (ages 5-15) awaiting either
cardiac surgery or bone- marrow transplantation were compared to one another as well as
to a healthy group on a measure of self-concept. Results found that those awaiting cardiac
surgery rated themselves as significantly weaker, but less angry, than the bone-marrow
group. Compared to healthy children, those awaiting cardiac surgery also rated
themselves as weaker, more frightened, and more ill. At 1-year follow up, significant
improvements were found in the self-perceptions of the congenital heart disease group
and bone-marrow group. Further, no significant differences were found between those
with congenital heart disease and healthy norms. Authors conclude that with the threat of
impending hospitalization and treatment now removed, they could allow themselves to
express a more positive view of their health status. Similarly, Burley-Aean (2005) found
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minimal differences in self-concept profiles between infant and pediatric heart transplant
recipients. Here, mean age at the time of the study was twelve years; as such, this limits
the findings of this study toward the late childhood age range and recommendations for
future research to assess self-concept profiles in adolescents were suggested.
Limited literature already supports the idea of conflicting evidence in the area of
chronic illness and self-concept. Additionally, the combining of both children and
adolescents into one group provides limited opportunity to further understand each
particular developmental stage and where differences emerge. As such, additional
research is needed to further investigate the role of a chronic illness on one’s self-concept
at different developmental stages. As adolescence is a significant period of discovering
self-identity, examining the role of chronic illness among strictly adolescents is an
important area of needed research. Additionally, because of the nature of the adolescent
period and the risk for negative behaviors, other areas of emotional and psychological
well being of transplant adolescents deserve attention as well. Specifically, with the
prevalence of adolescent depression now rising (Hallfors et al. 2004), understanding it in
the context of chronically ill adolescents can continue to close the gap in the current
literature. Importantly, addressing depression among the adolescent heart transplant
population can indeed provide important and substantial information to the growing, yet
nevertheless premature, literature.

Depression
Depression is characterized by feelings of sadness, hopelessness about the future,
guilt, lack of energy or interest in activities, and even suicidal ideation (Diagnostic and
Statistical Manual, 4th Edition ). As depression is now widely recognized as a significant
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psychiatric condition of childhood and adolescence, estimates of the prevalence of major
depressive disorder are averaging between 3.6% and 6% in adolescents (Wray & RadleySmith, 2003). In adolescents, depression can manifest itself uniquely, with adolescents
sometimes exhibiting symptoms of hyperactivity, irritability, withdrawal, and acting out
behavior. Depression has also been found to highly correlate with anxiety disorders
(DSM-IV, 1994) and poor body image satisfaction (Kostanski and Gullone, 1998).
Research with chronically ill children indicates that such children are at slightly
increased risk for depressive symptoms, however results have been inconclusive. Over
the past several years, there has been growing interest in the depressive symptoms of
children with chronic physical illness (Key, Brown, Marsh, Spratt, & Recknor, 2001).
Specifically, it has been found that among hospitalized pediatric patients alone, suspected
depression or suicidal ideation constitutes the single most common reason for mental
health referrals by the child’s physician. In a meta-analytic review by Bennet (1994),
studies found that there was a higher risk for depressive symptoms in some illnesses in
comparison to others. For example, children with sickle cell disease and asthma were at
greater risk for depressive symptoms than children diagnosed with other illnesses,
including cancer, cystic fibrosis or insulin-dependent diabetes.
Similarly, and more closely related to heart transplant patients, Wray and RadleySmith (2004) found that children with Cardiomyopathy awaiting either heart or heartlung transplantation were rated by parents as having more depressive symptomatology
than children with congenital heart disease or Cystic Fibrosis, although no differences
were found in the children’s own ratings between the different diagnostic groups.
Similarly, in a different study of children and adolescents awaiting either heart or heart-
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lung transplantation; those diagnosed with congenital heart disease scored higher levels
of internalizing symptoms (i.e. depression) both one and three years post transplant than
those diagnosed with Cardiomyopathy, Cystic Fibrosis, or Primary Pulmonary
Hypertension (Wray & Radley-Smith, 2006). Authors here concluded that those with
congenital heart disease had expectations of transplantation that had not been met. For
example, most were not highly medicated or required repeated hospitalizations, but they
had unrealistic expectations of how transplantation would impact on their life.
Limitations to these studies include the wide age range used, where both children and
adolescents were combined into one group. This unfortunately does not provide specific
information to psychological functioning in only adolescents, again highlighting the need
for future research to focus solely on the adolescent period.
Studies indicate that adolescents with a chronic illness are at greater risk for
depression due to their perception of being different from peers at a time when
conformity is important (Boise, 1998). One author states that "defects, deviations,
handicaps or physical illnesses can hit teenagers hard emotionally, often causing a poor
body image and depression" (McCoy, 1982, p.159). Another study found that chronically
ill adolescents exhibited more depressive symptoms relative to comparison controls
(Bennett, 1994). Here, adolescents with disorders such as asthma, abdominal pain, and
sickle cell anemia were found to have a higher risk of developing depressive symptoms
than were those with cancer, cystic fibrosis, or diabetes. The authors suggested that those
with cancer, cystic fibrosis and diabetes may not develop depression because of the pain
or uncertainty in their disorders. Similarly, Key and colleagues (2001) found that
chronically ill adolescents reported higher rates of moderate and severe levels of
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depression. In this study, depression prevalence rates were more than twice as high as the
normative population (12% vs. 5%).
Other studies, however, have noticed minimal differences in symptoms of
depression among chronically ill adolescents and comparison groups (Cappelli et al.,
1989; Kellerman et al., 1980). In fact, some findings indicate that adolescents with
chronic health conditions are at lower risk for emotional and behavioral problems than
their healthy peers. For example, studies have found that adolescents with chronic illness
report less tobacco, alcohol, and marijuana; less sexual intercourse; less drunk driving;
and more seat belt use than adolescents in the general population (Alderman, Lauby, &
Coupey, 1995, Hobbes, Perrin, & Ireys, 1985; Orr, Weller, Satterwhite, & Perrin, 1984).
Authors here conclude that the youth’s health conditions lead to increased involvement
with parents and health care professionals, who provide a protective barrier that helps to
prevent negative psychosocial outcomes such as depression.
Studies examining transplant populations support the idea of healthy emotional
wellbeing in chronically ill youth as well. For instance, Wray and Radley-Smith (2007)
found no significant differences in internalizing symptoms including depression in
children and adolescents one year post-heart or heart-lung transplant. In a longitudinal
study assessing psychosocial functioning three years post heart or heart-lung transplant, a
similar trend was observed with participants reporting decreased levels of depression
(Wray & Radley-Smith, 2006). As suggested by DeMaso, Kelly, Basatardi, O’Brian, and
Blume (1995), transplant recipients may have sufficient adaptive potential and coping
resources for healthy and positive adjustment to their chronic condition.
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Clearly, inconsistent evidence highlights the need for further understanding of the
role of depressive symptoms in chronically ill adolescents. More specifically, an
understanding of depression among solely heart transplant adolescents is needed to
develop appropriate prevention and intervention.
Depression in heart transplant adolescents. Current literature on depression in
heart transplant adolescents is limited. Research that has been conducted has mixed
transplant groups and uses a wide age range in their studies (i.e., Wray & Radley-Smith,
2004, 2006, 2007). In the one empirical study specific to adolescents that could be found,
minimal levels of depression were found post-transplant (DeMaso et al., 2004). However,
existing reviews have found a trend of inhibited emotions among this population. For
instance in their review, Masi and Brovedani (1999) argue that depressive reactions are
more common among transplant adolescents, along with loneliness, low self-esteem, and
feelings of inadequacy. The authors further state that adolescents may feel the need to
make up for lost time due to the illness and the need to live life to the fullest. Feelings
regarding the heart donor, or a sense of having a “double identity” are sometimes also
evident.
In addition to the above, further evidence suggests that transplant recipients are at
risk for depressive symptoms, even when the transplant took place in infancy. For
example, Sigfusson and colleagues (1997) found depression as a concerning variable for
heart transplant patients eighteen years or younger who had survived for five or more
years, suggesting the ongoing presence of emotional distress despite long term survival.
Consequently, Masi and Brovedani (1999) point out that long periods of hospitalization
may negatively affect one’s cognitive processes, which in turn may affect their
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intellectual functioning, emotional life, self-esteem, and ultimately lead to a state of
depression.
Though literature mentions the presence of depressive-type symptoms in heart
transplant adolescents, further investigation remains a necessity due to inconsistencies.
Importantly, because depression can interfere with many areas of functioning, a better
understanding of the social implications, including daily stressors and relationships with
peers of adolescent heart transplant recipients is warranted.

Social Stress
Various types of stress arising from convergence of life events and chronic life
strains threaten one's mental health (Choi, Meininger, & Roberts, 2006). Social stress
refers to normative sources of stress that all adolescents may face as part of their
developmental process (e.g., daily hassles, transition to new school, acceptance).
Currently, literature supports findings of externalizing behaviors (i.e., behavior problems,
aggression, hyperactivity) in chronically ill adolescents, yet limited research exists in the
role of social stress in this population, how this affects their functioning, or how family or
peer support can alleviate such behavior.
Though few studies have focused on social stress specifically within heart
transplant adolescents, some previous findings suggest evidence of social skill deficits
and lack of social competence within this population. In one study, Uzark, Sauer,
Lawrence, Miller, Adonizio and Crowley (1992) assessed heart transplant recipients
nationwide by mailed questionnaires assessing externalizing and internalizing disorders,
self-concept, family stress, and family coping strategies. Results gathered indicated that
transplant recipients displayed significantly less social competence and more
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externalizing behavior problems compared to a normative population, suggesting risk for
difficulties in coping with other social stressors. Similarly, DeMaso, Twente, Spratt, and
O’Brien (1995) also found that 20% of the studied heart transplant population
demonstrated symptoms of psychological distress, including anxiety 1-year post
transplant, though not in the diagnostic range. Again, this anxiety could be related to
daily stressors that accompany being a chronically ill individual and the different and
often challenging lifestyle of these individuals.
Social stress can also arise as a result of relationships being impacted, with
support being an important moderating variable. Peer relations, for example, have been
found to provide an important kind of support (Williams et al., 2002). While families can
offer instrumental support such as medication adherence, peers can offer emotional
support which during the adolescence period, is critical to positive adaptation and
adjustment to illness. Conversely, when adolescents are rejected by their peers, this can
lead to further isolation, which may contribute to increased levels of stress and anxiety
(Boise, 1998). One particular reason that young people with a chronic illness have
reported difficulty in making friends has been because of differences in their appearance
(Taylor et al., 2008). Although the research in peer relations with heart transplant
adolescents is limited, one can infer that peer social support within this group might seem
either complicated or challenging. Given their medication regiment, routine medical
follow-ups and possible concern about medication side effects, it seems plausible that
peer relationships can be negatively impacted and may lead to a considerable amount of
distress.

36
Despite limited attention in this area, social stress is clearly considered an area of
concern. However, psychological literature has only briefly touched on this unique area
of psychosocial functioning. Specifically for the adolescent heart transplant literature,
which is still in its early stages compared with other chronic illness literature, this
continues as an area of additional investigation.

Problem Statement and Hypotheses
As previously stated, the first group of infant and pediatric heart transplant
recipients is now in their adolescent years and facing new psychological challenges.
With an evolving sense of identity, questions and confusion about themselves and their
illness become evident. Because body image is a specific concern with adolescents, daily
cosmetic side effects from medication and other appearance related differences can cause
considerable levels of distress. Additionally, because body image is an important variable
in determining an adolescents sense of identity and self, their self-concept can also
become disrupted or lowered. This, in turn, is likely to affect other areas of functioning
and result in an increased risk for depression and inability to cope with daily stressors,
including social and peer related stressors. Thus, the purpose of this study is to evaluate
current adolescent cardiac transplant recipients’ psychosocial functioning and to
determine the relationships between each of these variables. Results are expected to shed
additional light on the heart transplant experience for adolescents. In light of the research
outcomes discussed in the literature review above, the following study hypotheses are
proposed:
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Hypothesis 1- Levels of body image satisfaction will significantly differ between a nonclinical control group, adolescents transplanted before 1 year of age, and adolescents
transplanted after one year of age when controlling for gender, current age, and time
since transplant.
Hypothesis 2- Levels of self-concept will significantly differ between a non-clinical
control group, adolescents transplanted before 1 year of age, and adolescents transplanted
after one year of age after controlling gender, current age, and time since transplant.
Hypothesis 3- Levels of depression will significantly differ between a non-clinical
control group, adolescents transplanted before 1 year of age, and adolescents transplanted
after one year of age after controlling for gender, current age, and time since transplant
Hypothesis 4- Levels of social stress will significantly differ between a non-clinical
control group, adolescents transplanted before 1 year of age, and adolescents transplanted
after one year of age after controlling for gender, current age, and time since transplant
Hypothesis 5- Body image will explain a significant amount of the variance in levels of
self-concept, depression, and social stress in heart transplant recipients as well as in nonclinical controls. Control variables include gender, current age, and time since transplant

Methods

Participants
A sample of ninety adolescents was proposed as necessary in order to achieve
medium effect size at the 0.05 level of significance. Participants were obtained from
Loma Linda Pediatric clinics, including Faculty Medical Office’s General Pediatrics
Clinic, and the Cardiac Transplant Department. Based on the age criteria (ages 13-18), an
initial list of one hundred twenty-three qualified heart transplant adolescents diagnosed
with either congenital heart disease, acquired heart disease or Cardiomyopathy, and who
were at least one year post-surgery, was provided to the investigator by the LLUMC heart
transplant research coordinator. Upon review of the list, it was deemed by the research
coordinator that twenty seven of the potential participants were too developmentally or
cognitively delayed to participate in the study, fifteen were identified as not being likely
to participate due to lack of responsiveness to participate in previous studies, and one
individual was recently deceased (J. Whittaker-Alien, personal communication, March
26, 2009). This reduced the total amount to eighty participants. Of the eighty packets
delivered nationwide, thirty-five packets were returned resulting in a 43% response rate.
Twenty-two were hand delivered to the Pediatric Cardiac Transplant Clinic by either the
patient themselves or the parent, while the remaining packets were delivered via postal
mail in a provided pre-stamped envelope. Of the returned packets, four were discarded
from the sample due to invalid results (i.e. response bias), reducing the total sample size
of heart transplant adolescents to thirty-one subjects. Seventy-seven percent (n=24) of
participants received a heart transplant before one year of age.
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A sample of forty-eight control participants was collected from the Faculty
Medical Office’s General Pediatric Clinics. Based on the proposed exclusionary criteria,
those with a craniofacial anomaly were not asked to participate due to the potential bias
that might emerge on the body image questionnaire. Of the forty-eight collected packets,
five resulted in invalid data. For example, a response bias and a pattern of inconsistent
responses were detected across several measures. Therefore, these five participants were
eliminated from the study reducing the total control sample size to forty-three
participants.

Measures
Body Esteem Scale for Adolescents and Adults. The Body Esteem Scale for
Adolescents and Adults (BES) is a 23 item questionnaire for individuals 5-18 years of
age and assesses an individual’s attitudes and feelings about their bodies and appearance.
The questionnaire consists of three factors: Body Esteem Appearance, Body Esteem
Weight, and Body Esteem Attribution Scales. Participants indicate how often they think
or feel certain ways about their appearance on a 5-point Likert-type scale (0 = Never, 1 =
Almost Never, 2 = Sometimes, 3 = Often, 4 = Always). Subscale scores are calculated by
dividing the subscale total score by the number of items, so the range of scores is 0 to 4.
Higher scores indicate more positive body image satisfaction. Although Mendelson,
Mendelson, and White (2001) did not develop cutoff scores for clinically significant
negative body image satisfaction, this study adopted scoring criteria similar to that of
Lawrence and colleagues (2007), where scoring 1 or below on each scale indicates the
respondent is experiencing poor body image satisfaction that is occurring in between the
often to almost always range. Similarly, scoring a 3 or above on each scale indicates the
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respondent is experiencing positive body image satisfaction in between the often to
almost always range. All three factors demonstrated high internal consistency
(Appearance Cronbach’s alpha = .92; Weight Cronbach’s alpha = .94; Attribution
Cronbach’s alpha = .81). Test-retest reliability was also high (Appearance = .89; Weight
= .92; Attribution = .83). This study utilized the Appearance subscale of the measure as it
loads highest with appearance satisfaction. The subscale consists of ten items and
assesses for general feelings about appearance. Items account for 49.3% of variance
explained in the measure. Examples of items include “I like what I look like in pictures”,
“There are a lot of things I’d change about my looks if I could,”, and “I’m pretty happy
about the way I look.” Additional studies, such as that by Lawrence and colleagues,
(2007) have utilized the BES to measure body image satisfaction in their study sample of
bum injury survivors.
Piers Harris Children’s Self-Concept Scale, Second Edition. The Piers Harris
Children’s Self-Concept Scale, Second Edition (PHCSCS-2) (Piers & Herzberg, 2002) is
a sixty- item self-report measure with each item answer being either “yes” or “no.” The
test may be used with children between the ages of 7 and 18 and is an instmment
designed to assess children’s beliefs about themselves. The questionnaire produces six
different subscale scores: Behavioral Adjustment, Intellectual and School Status, Physical
Appearance and Attributes, Freedom from Anxiety, Popularity, and Happiness and
Satisfaction, and also yields a total score. A higher score on either the total score or any
subscale indicates a higher self-concept in that area (T-score >50). (Piers & Herzberg,
2002). Two additional scales are designed to address the validity of the responses. The
Inconsistency Index assesses for any random responding of the child, while the Response
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Bias Index assesses for acquiescence and negative responding. High internal consistency
was found among the standardization sample, with an alpha of .91. Lastly the PHCSCS-2
also exhibited good convergent validity, as seen when compared to a measure assessing
PTSD symptoms (r = -.30) and body image and eating behavior (r = -.43) (Piers &
Herzberg, 2002). The PHCSCS-2 has been utilized in other studies assessing chronically
ill youth, such as that by Gultekin and Baran (2007). It has also been used with the heart
transplant sample, such as that by Burley-Aean (2005). As the purpose of this study is to
measure self-concept in totality, the PHSCS-2 Total Score (referred to as PHSCS-TC)
was utilized to represent one’s self-concept score.
Behavioral Assessment Scale for Children, Second Edition. The Behavior
Assessment for Children-Second Edition (BASC-2) is a multi-method, multidimensional
approach to evaluating self-perceptions and behavior of children between the ages of 2
and 18. It is designed to measure numerous aspects of behavior and personality, including
adaptive and clinical scales. The BASC-2 is comprised of ten clinical scales to which an
individual responds in a true/false format: Anxiety, Attitude to School, Attitude to
Teachers, Atypicality, Depression, Locus of Control, Sensation Seeking, Sense of
Inadequacy, Social Stress, and Somatization. Good internal consistency was found
among the standardization sample. Test-retest reliability resulted with stable coefficients
ranging from .81 to .86 for the composite scores (Merenda, 1996). The Depression and
Social Stress subscales were used for this study. The Depression subscale (BASC-D)
assesses traditional symptoms of depression, including feelings of loneliness, sadness,
and an inability to enjoy life. For several items, a sense of hopelessness, pessimism, and
dread underlies the statements. Elevated scores can be either considered “At Risk” (T-
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score >50) and may represent significant levels of depression, or they may be considered
as “Clinically Significant” (T-score > 60) and are associated with broad problems of
adjustment that may be overlooked by others. The Social Stress subscale (BASC-SS)
assesses levels of stress experienced by children in relation to their interactions with
peers and others. Feelings of tension, pressure, and a lack of coping resources are evident
in social stress. Self report measures of social stress are likely to be pervasive and
chronic; “At Risk” levels (T-score > 50) may show problems related to anxiety,
confusion, and somatic complaints, while those reporting in the Clinically Significant
range (T-score > 60) may turn inward in an unsuccessful attempt to cope with those
tensions. They may appear shy and be prone to guilt, but may also be emotionally labile
and may display edginess or hyperirritability.
Demographic questionnaire. A questionnaire designed specifically for this study
was used to assess basic demographics of the adolescents who had undergone a heart
transplant. The parent was requested to fill out this questionnaire about their child; if the
patient is an adult, he/she was asked to fill it out him/herself. The questionnaire asked
questions regarding the patient’s demographic information, medical condition, and
medications (Appendix A).

Procedures
The heart transplant sample was collected with the assistance of the heart
transplant research coordinator. Upon discussion about the best approach for data
collection, it was determined that mailing the study packet to each participant would
result in higher and quicker response rate rather than waiting for them to attend their
follow up medical appointment (which occurs every three months). As such, 80 survey
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packets were mailed out nationwide. Each testing packet contained a cover letter from the
Department of Pediatric Cardiology requesting their participation in the study (Appendix
B), two copies of the consent forms (Appendix C), a copy of Protected Health
Information (PHI) explaining how their information will be used, a demographic
questionnaire, the BASC-2, PHCSCS-2, and BES. Additionally, the testing packet
contained a self-addressed, stamped envelope for participants to return their responses to
the Loma Linda Pediatric Cardiac Transplant Department. The packets also included
information on how to complete the forms and contact numbers if the participants had
any questions or were interested in the results of the study. Each battery of questionnaires
was estimated to take the participant approximately twenty minutes to complete. The
transplant team research coordinator followed up with many of the patients by calling
them to remind them to complete the packets. Data collection was discontinued
approximately three weeks following the deadline stated on the consent form to ensure
that anyone who was interested in participating in the study had already delivered their
packets and no other patients would likely be responding to the questionnaire.
For the comparison group, participants were approached by the investigator and
two assistants in the waiting room of the General Pediatric Office using a verbal script
(Appendix D). Upon agreeing to participate in the study, the parent and child were
explained the purpose and nature of the study. Passive consent was utilized, indicating
that completion of the questionnaires implied consent for participation (Appendix E). As
such, no identifying information was collected from either the parent or child, thus
making the information anonymous. The child was given the packet of questionnaires
and was explained the instructions for completing them. The investigator stood by in the
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event that the child was unsure about the instructions or did not understand a question in
the survey. Parents were also provided with contact information should they have any
questions or were interested in the results of the study. Research assistants were asked to
discontinue data collection when an equal number of subjects were reached for both the
transplant group and the control group.

Statistical Analyses and Data Screening
Data was screened to assess for missing data and accuracy of responses.
Demographic information was missing from five of the control participants; specifically,
gender was not specified. As standard practice allows for up to fifteen percent of the data
to be supplemented using the modal response, this was applied for missing responses.
Similarly, examination of the PHCSCS-2 revealed that there were a total of 7
questionnaires missing at least one response and/or included two answers on a question;
as such, the modal response was again applied to fill in this data. To assess whether there
were any differences in outcome without the modal replacement, analyses were run
without supplementing and including the missing data. Results indicated there were no
differences in outcome when the modal response was not applied to the analysis. As such,
modal responses remained included in future analysis. Examination of BASC-2 responses
indicated a response bias on nine of the questionnaires, where participants marked
“never” to all questions assessing for frequency of symptoms of depression and social
stress. Further examination of these particular packets revealed additional concerns
regarding the validity of the questionnaire, including invalid PHCSCS-2 due to
inconsistent responses. Here, the participants appeared to have answered randomly to the
questions (i.e. answering “yes” to I am smart” and “yes” to “I am dumb about most
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things”). In line with the recommendations in the PHCSCS-2 manual, all responses with
a raw score of 4 or more on the Inconsistency scale suggests that the individual may have
responded randomly and might violate the integrity of the results. As such, all nine
packets were discarded from the study sample and not included in future analyses.
In assessing for normality, histograms indicated that all four dependent variables
(body image satisfaction, self-concept, depression, and social stress) were generally
normally distributed. Of note, the BASC-D and BASC-SS had some skew but were
within the accepted range given the robust nature of the statistical test. Additionally,
Shapiro Wilks’s W Test indicated variables were normally distributed at the 0.05
significance level. Screening for outliers revealed no extreme outliers requiring removal
or modification to the database. Though box-plots indicated outliers among several
variables, trimming the highest and lowest 5% of responses, as suggested by Cohen
(2001) indicated no strong influence by these extreme scores. As such, they were not
removed from the database.
Analysis of the four dependent variables was further conducted to screen for
assumptions of regression modeling. Given the limited sample size per group (heart
transplant group N= 31, control group N= 43) and recommended total sample size for
testing a full regression according to Tabachnick and Fidell (2007), results should be
interpreted cautiously. An analysis of the residuals was evaluated to check for lack of
homoscedasticity and/or presence of outliers; using Malhanobis’ Distance, no influential
multivariate outliers were detected. Statistical relationships between the four dependent
variables were analyzed to assess for multicollinearity. As noted below in Table 1, social
stress and depression were highly correlated with one another, thus violating one of the
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Table 1
Correlation Matrix for Study Variables
Body Image
Satisfaction

Self Concept

Social Stress

Depression

BBS
PHSCS-TS
BASC-SS
BASC-D

.57**
53**

-.63**

-.40**

-.47**

.78**

*/? <.05

assumptions of multiple regression analysis. Further, because collinearity statistics noted
low tolerance for the social stress variable (thus producing unstable beta weights), this
variable was removed from the regression analysis.
Further, an examination of the two heart transplant groups indicted that there were
only 7 participants in the pediatric heart transplant group and a total of twenty-four
participants in the infant transplant group. Because of the small sample size and in order
to increase statistical power in the analysis the groups were assessed descriptively in
order to determine if they could be combined to create one transplant group. As such,
Table 2 demonstrates a comparison of the means, standard deviation and percentiles of
the transplant groups on the demographic and dependent variables.
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Table 2
Comparison of Demographics and Dependent Variable Scores of Infant Recipients
and Pediatric Recipients_______________________________________________
p-value
Infant Transplant
Pediatric
Transplant
Group (%)
Group
.40
Age
15.0(1.0)*
Males
16.2(2.7)*
15.6(2.1)*

17.7(0.5)*

Gender
Males
Females

9(37.5)
15(62.5)

3(42.9)
4(57.1)

Ethnicity
Caucasian
Hispanic
African- American
Asian
Other

16(66.7)
4(16.7)
N/A
1(4.2)
3(12.5)

5 (71.4)
2 (28.6)
N/A
N/A
N/A

Medical Diagnosis
CHD
AHD
Cardiomyopathy

21(87.5)
N/A
2(8.3)

2 (28.6)
1 (14.3)
2 (42.9)

Current Medications
Cyclosporine
Tacrolimus

6(25.0)
9(37.5)

2(28.6)
4(57.1)

14.9(4.4)*

7.4(6.6)*

N/A**

.95(3.3)*

9.1(6.4)*

N/A**

2.8(.69)*
48.9(13.5)*
46.8(15.3)*
46.2(15.2)*

2.7(1.2)*
49.4(14.6)*
55.5 (15.5)*
50.3 (17.9)*

.91
.94
.25
.60

Females

Time since Transplant
(years)
Age at Transplant
(years)
Dependent Variables
Body Image
Self-Concept
Depression
Social Stress

.80

.66

N/A**

.36

* indicates mean and standard deviations of given variable
** subjects expected to differ on these variables
N/A indicates not-applicable
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A review of the demographic variables suggests expected diffrences in type of
medical diagnosis, time since transplant and age at transplant. However the groups were
similar in respect to age, ethnicity, and gender. Results examining the dependent
variables indicate that although the pediatric transplant group scored slightly higher than
the infant transplant group in respect to body image, self-concept, depression, and social
stress, these differences were minimal in that they were all well within one standard
deviation of each other and none of the scores fell in the clinical range . Given the small
sample size and minimal disparities between transplant recipients, both groups were
collapsed into one group to represent the entire heart transplant study sample and will be
referred to from this point on as the heart transplant group.
An examination of the covariates revealed that none of the proposed covariates of
gender, current age, and time since transplant were significantly related to the dependent
variables and were thus not included in the analysis (see Table 3, 4, 5, & 6) This is
supported by Tabachnick and Fidell (2001), who indicate that significance tests assess the
usefulness of a covariate to adjust a dependent variable, and to include non-optimal
covariates reduces power by reducing degrees of freedom.

Table 3
Bivariate Correlations of Covariates with Body Image Satisfaction
Body Image Satisfaction
Gender
Current age
Time since transplant

.01 (p = .91)
-.15 (p = .19)
-.06 (p = .61)
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Table 4
Bivariate Correlations of Covariates with Self-concept
Self-concept
Gender
Current age
Time since transplant

-.06 (p = .56)
■•17 (p = -14)
-.14 (p = .22)

Table 5
Bivariate Correlations of Covariates with Social Stress
Social Stress
Gender
Current age
Time since transplant

.00 (p = .98)
.13 (p = .25)
.03 (p = .79)

Table 6
Bivariate Correlations of Covariates with Depression
Depression
Gender
Current age
Time since transplant

-.05 (p = .63)
.08 (p = .49)
-.07 (p = .54)

Planned Statistical Analysis
Because none of the covariates were significantly related to the dependent variables, an
independent samples t- test for hypotheses 1-4 was utilized in place of an analysis of
covariance (ANCOVA). Specifically, an independent samples t-test was used for the first
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hypothesis of a significant difference in body image satisfaction between the control
group and heart transplant group. The second hypothesis was analyzed using an
independent samples t-test to assess for differences in levels of self-concept between the
control group and heart transplant group. Hypothesis three was also analyzed utilizing an
independent samples t-test to assess for differences in levels of depression between the
control group and heart transplant group. An independent samples t-test was used for the
fourth hypothesis to assess for differences in levels of social stress between the control
group and heart transplant group. For the fifth and final hypothesis, structural equation
modeling was planned in order to estimate the causal relationship between body image as
the independent variable and self-concept, depression, and self-concept and depression as
dependent variables (as mentioned above social stress was removed due to
multicollinearity). However, the small sample size prohibited this analysis and therefore a
multiple regression was conducted using self-concept and depression as the independent
variables and body image as the dependent variable. Because the hypothesized interest
was in assessing the level of association between body image and the other variables; this
relationship was described graphically using the standardized betas.

Results

Descriptive Variables
The study sample was comprised of a total of seventy-four participants. Fortythree of the participants were controls, while the remaining thirty-one were patients.
Gender was not represented equally with twenty five females and forty-four males (five
did not indicate gender). The study groups were different in respect to ethnicity, with
Caucasians representing the majority of the heart transplant group (67.7%) and
Hispanics representing a significant portion of the control group (58.1%). The mean age
at the time of transplant for the heart transplant group was 2.4 years (SD = 5.4) and the
mean amount of time since they received their transplant was 13.6 years (SD = 5.4). In
terms of diagnosis, congenital heart disease was reported as the most common (72.4%),
followed by Cardiomyopathy (17.2%), and acquired heart disease (3.4%). Seventyseven percent of patients reported currently taking either cyclosporine (16.1%) or
tacrolimus (61.2%) as part of their medication regimen, while 14.9% reported taking
neither of the two. Table 8 depicts demographic characteristics of the study sample (for
a comparison of the original three study groups see Appendix F.
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Table 7
Demographics of Study Sample
Heart
Transplant
Group (%)
Age
15.9(1.6)*
Males
Females
Gender
Males
Females
Ethnicity
Caucasian
Hispanic
African-American
Asian
Other
Medical Diagnosis
CHD
AHD
Cardiomyopathy
Current Medications
Cyclosporine
Tacrolimus
Neither
Time since Transplant
(years)
Age at Transplant
(years)

16.1 (2.0)5'

Control Group

Total

(%)

(%)

p-value

.01
13.6(4.3)*

14.7(3.4)*

13.5(5.3)*

14.6(4.4)*
.13

12 (38.7)
19(61.3)

13 (30.2)
25 (58.1)

25 (33.8)
44 (59.5)
.00

21(67.7)
6(19.4)
0
1(3.2)
3 (9.7)

13 (30.2)
25 (58.1)
1 (2.3)
3 (7.0)
1(2.3)

33 (45.8)
31(41.9)
1(1.4)
4(5.4)
4(5.4)
N/A

21 (72.4)
1 (3.4)
5 (17.2)
N/A
5 (16.1)
19(61.2)
11(14.9)
13.6 (5.4)*

N/A

2.4(4.9)*

N/A

* indicates mean and standard deviations of given variable

53
Testing of Hypotheses
Hypothesis 1: body image satisfaction and group differences. The first
hypothesis stated that there would be a significant group difference in body image
satisfaction between the heart transplant sample and control sample, and that the heart
transplant sample, on average, would report lower levels of body image satisfaction. For
this hypothesis, data was screened at the univariate and multivariate level according to
the procedures outlined in Mertler and Vannatta (2002). There was no missing data for
this analysis, and group outliers were not significant enough to require deletion. The
assumptions of normality and homoscedasticity were evaluated via Shapiro W Wilk’s test
of normality and Levene’s test of equality of variances, and were met. As shown in Table
9, the remaining sample included 31 heart transplant participants and 43 controls. An
independent samples t-test was performed; because none of the proposed covariates
significantly correlated with body image satisfaction, thus eliminating the need for the
proposed ANCOVA. No significant group difference was found, t = -.30,/? = .75, n = 74,
and thus the hypothesis was not supported.

Table 8
Differences in Body Image Satisfaction between Heart Transplant Recipients and
Controls
SD
Mean body image satisfaction
N
Heart transplant
group
Control group

31

2.80

.83

43

2.74

.74

<_1 indicates poor body image satisfaction

54

Hypothesis 2: self-concept and group differences. The second hypothesis stated that
there would be a significant group difference in levels of self-concept between the heart
transplant sample and control sample, and that the heart transplant sample, on average,
would report lower levels of self-concept than controls. For this hypothesis, data was
screened at the univariate and multivariate level according to the procedures outlined in
Mertler and Vannatta (2002). Missing data was supplemented with the modal response;
assumptions of normality and homoscedasticity were evaluated via Shapiro W Wilk’s test
of normality and Levene’s test of equality of variances, and were met. As shown in Table
10, the remaining sample included thirty-one heart transplant participants and forty-three
controls. An independent samples t-test was performed; because none of the proposed
covariates significantly correlated with self-concept, thus eliminating the need for the
proposed ANCOVA. No significant group difference was found, t = 1.07,/? = .28, n = 74,
as such the hypothesis was not supported.

Table 9
Differences in Self-Concept between Heart Transplant Recipients and Controls
SD
N
Self-Concept (T-Score)
Heart transplant
group
Control group

31

49.06

12.8

43

52.06

13.5

T-score <39 indicates clinically significant level of poor self-concept
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Hypothesis 3: depression and group differences. The third hypothesis stated
that there would be a significant group difference in levels of depression between the
heart transplant sample and control sample, and that the heart transplant sample, on
average, would report higher levels of depression than controls. For this hypothesis, data
was screened at the univariate and multivariate level according to the procedures outlined
in Mertler and Vannatta (2002). There was no missing data for this analysis; group
outliers were determined via box-plots and required no deletions. Assumptions of
normality and homoscedasticity were evaluated via Shapiro W Wilk’s test of normality
and Levene’s test of equality of variances, and were met. As shown in Table 11, the
remaining sample included twenty-nine heart transplant participants and forty-three
controls. An independent samples t-test was performed; because none of the proposed
covariates significantly correlated with depressions, thus eliminating the need for the
proposed ANCOVA. No significant group difference was found, t = .29,/? = .77, n = 72;
as such the hypothesis was not supported.

Table 10
Differences in Depression between Heart Transplant Recipients and Controls
SD
Depression (T-Score)
N
Heart transplant
group
Control group

31

48.62

12.8

43

51.25

15.5

T score > 60 indicates clinically significant level of depression
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Hypothesis 4: social stress and group differences. The fourth hypothesis stated
that there would be a significant group difference in levels of social stress between the
heart transplant sample and control sample, and that the heart transplant sample, on
average, would report higher levels of social stress than controls. For this hypothesis, data
was screened at the univariate and multivariate level according to the procedures outlined
in Mertler and Vannatta (2002). Missing data was supplemented using the modal
response; group outliers were determined via box-plots and required no deletions.
Assumptions of normality and homoscedasticity were evaluated via Shapiro W Wilk’s
test of normality and Levene’s test of equality of variances, and were met. As shown in
Table 12, the remaining sample included twenty-nine heart transplant participants and
forty-three controls. An independent samples t-test was performed; because none of the
proposed covariates significantly correlated with social stress, thus eliminating the need
for the proposed ANCOVA. No significant group difference was found, t = .03,/? = .90, n
= 74; as such the hypothesis was not supported.

Table 11
Differences in Social Stress between Heart Transplant Recipients and Controls
SD
Social Stress (T-Score)
N
Heart transplant
group
Control group

31

48.62

12.8

43

51.25

12.8

T score > 60 indicates clinically significant level of social stress
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Hypothesis 5: body image satisfaction as a predictor of self-concept and
depression. The fifth and final hypothesis stated that body image satisfaction would
significantly predict different levels of self-concept, depression, and social stress among
both the heart transplant group and control group, with body image satisfaction as the
independent variable and self-concept, social stress, and depression as the dependent
variables. Structural equation modeling was proposed for this analysis. However, because
of the limited sample size, a multiple regression analysis was conducted reversing the
independent and dependant variables in order to determine the level of association
between body image and the other two variables (self-concept and depression). For the
regression analysis, data was screened using assumptions of multiple regression and
multicollinearity. Social stress significantly correlated with depression and demonstrated
low tolerance level via analysis of collinearity. As such, it was excluded from the
regression analysis.

Multiple regression for heart transplant group. A multiple regression analysis
was conducted to assess the simultaneous effects of self-concept and depression on body
image satisfaction. Simple correlation values of all pairs of variables in the analysis are
shown in Table 13 together with their significant values. The table also includes the mean
and standard deviation of each variable. The value of R2 was .22 (adjusted R2 = .16), a
value that was highly significant, F (2,26) = 3.67, MSresiduai = .61.,/? = .03. The standard
error of the estimate was .78. Although each independent variable alone correlated
significantly with the dependent variable, neither self-concept nor depression accounted
for.
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Table 12
Correlations Between Independent Variable and Dependent Variables in Regression
Analysis for Heart Transplant Group
Depression
Self-concept
Body Image
Self-Concept

.47*

Depression

36*

-.60*

Mean (SD)

2.77(.85)

48.62(13.89)

48.62(15.52)

*indicates significance at the .05 level'

Table 13
Summary of Multiple Regression Analysis ofBody Image Satisfaction Predicting Self
Concept and Depression in Heart Transplant Group
P
Standardized
Semi-partial r
t(23)
Beta

Self-Concept
Depression

.31
12

.37

13

1.71
-.63

.10
.53

indicates significance at the .05 level

or a significant amount of unique variance in body image. Semipartial r values and values
of beta for the independent variables are shown in Table 14.
Multiple Regression for Control Group. A multiple regression analysis was
conducted to assess the simultaneous effects of self-concept and degree of depression on
body image satisfaction. Simple correlation values of all pairs of variables in the analysis
are shown in Table 15 together with their significant values. The table also includes the
mean and standard deviation of each variable. The value of R2 was .51 (adjusted R2 =
.48), a value that was highly significant, F (2,40) = 20.87, MSresiduai = .28., p <.05. The
standard error of the estimate was .53. Although each independent variable alone
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Table 14
Correlations Between Independent Variable and Dependent Variables in Regression
Analysis in Control Group
Depression
Self-concept
Body Image
Self-Concept

.68*

Depression

-.44*

-.38*

Mean (SD)

2.74(.74)

52.06(12.83)

51.2(12.81)

*indicates significance at the .05 level

Table 15
Summary of Multiple Regression Analysis ofBody Image Satisfaction Predicting SelfConcept and Depression in Control Group
P
Semi-partial r
Standardized
tm
Beta
.00*
5.0
.62
.60
Self-Concept
.10
-1.7
Depression
-.21
-.26
* significant at the .05 level

significantly correlated with the dependent variable, only self-concept accounted for a
significant amount of unique variance in body image satisfaction (p < .05). It should be
noted that depression did approach significance (p=.09). Semipartial r values and values
of beta for the independent variables are shown in Table 16 along with results of
significance tests.
In looking at both models self-concept and depression accounted for more than
twice the variance in predicting body image satisfaction in the control group (Adjusted R2
= .48) than it did in the heart transplant group (Adjusted R2 = .16). Further, self-concept,
or one’s own evaluation of themselves, appears to have an important association with
body image for both the transplant group and the control group.
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In order to more specifically address the proposed hypothesis, the level of
association as reported by the unique variance was examined separately for the heart
transplant group and the control group between body image satisfaction, self-concept and
depression (see Figures 1 and 2). Results suggest that, among the heart transplant group,
the level association between body image and self-concept although positive and
moderately correlated was non-significant (p =.10). The association between body image
and depression was in the expected direction but only produced a weak non-significant
association (p =.53). Among the control group, the level of association between body
image satisfaction and self-concept was positive, moderately strong and significant (p<
.05), whereas there was no significant association between body image and depression
(/?=.09). Notably, we can conclude that a change in self-concept has a greater relative
effect on body image satisfaction than does depression in both the transplant and control
groups, and that the level of association between body image satisfaction and selfconcept is stronger in the control group as compared to the transplant group.
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Table 16
Body Images Satis faction Differences Between Types of Medication
Tacrolimus M(SD)
Cyclosporin M(SD)
N =13
N=8
Body Image Satisfaction

2.77(.94)

2.06(.84)

p-value

.83

^indicates significant at the .05 level

Exploratory Analysis
Exploratory analysis was conducted in order to further understand the role of
body image satisfaction within the heart transplant group. First, because it was noted that
77% of heart transplant recipients reported taking either cyclosporine or tacrolimus as
part of their medication regiment, additional analysis was conducted to measure
differences in body image satisfaction between those taking either medication. An
independent samples t-test was used for this analysis. Results indicate a non-significant
difference in body image satisfaction t = -.22, p = .80 between those taking cyclosporine
and tacrolimus. Table 17 above shows the mean differences in body image satisfaction
between those on cyclosporine and tacrolimus.
As noted above, those on either medication are reporting experiencing positive
body image satisfaction occurring between the sometimes and often range, indicating that
on average, both groups appear content with their body image and are not frequently
experiencing a significant degree of body image dissatisfaction. Additionally, no
significant difference was found between those taking cyclosporine or tacrolimus.
Further, and due to the non-significant findings among the groups in respect to the
dependent variables, frequency analysis was conducted to determine if there were more

63
Table 17
Percentages of Clinically Significant Scales
Heart Transplant Group (%)
(N = 3) 12.9
Body Image
Self-Concept
(N = 5) 16.1
(N = 4) 13.7
Social Stress
Depression
(N = 7) 24.1

Control Group (%)
(N = 5) 11.6
(N = 3) <1
(N = 7) 16.2
(N = 9) 20.1

individuals falling within the clinically significant range of body image dissatisfaction,
social stress, depression, and low self-concept. Table 18 above demonstrates percentages
of individuals falling within the clinically significant range for all four study variables.
As noted above, there were minimal differences between the groups in terms of
percentages of scores falling within the clinically significant range, with the exception of
self-concept where a higher percentage of individuals in the heart transplant group met
criteria for poor self-concept when compared to the control group.
In conclusion, non-significant differences were noted in body image satisfaction,
self-concept, depression, and social stress between the heart transplant group and control
group. However, significant associations among body image satisfaction, self-concept
and depression were noted across both groups, with self-concept and depression
accounting for more than twice the variance in explaining body image satisfaction in the
control group than the heart transplant group. Additionally, the level of association
between self-concept and body image satisfaction was moderate to high and significant
for the control group and moderate but non-significant for heart transplant group. The
level of association between depression and body image satisfaction was noted as weak
and non-significant for both groups. Exploratory analysis indicated non-significant
differences in body image satisfaction and type of medication. Lastly, a low frequency
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level of clinically significant distress across all variables was detected among both
groups.

I
I

Discussion

The psychosocial functioning of the heart transplant population has received
minimal attention in the psychological literature. Importantly, elements of adolescent
development that are central to well-being have not been specifically addressed in
previous studies. Specifically, body image satisfaction, self-concept, depression, and
social stress, common areas of concern among adolescents, merit investigation in order to
better understand the psychological impact of a heart transplant. As adolescent transplant
recipients are faced with medical follow ups, treatment regiments such as strict
medication schedules and limitations to typical adolescent activities, they are considered
as a high-risk population in danger of psychosocial difficulties. Importantly, because
adolescents are considered vulnerable to social pressures, physical appearance becomes a
pressing concern particularly as steroid medication is known for causing physical and
noticeable side effects .As such, the main purpose of this study was to evaluate the role of
body image satisfaction among adolescent heart transplant recipients. It was of further
interest to better understand other areas of psychological functioning, including their
level of self-concept, potential symptoms of depression, and degree of social stress that
they might experience. This study was evaluated using a sample of adolescent heart
transplant recipients from LLUMC. For comparison, a non-clinical control group
collected from the Faculty Medical Offices General Pediatrics Clinic was also utilized.
Findings of studied hypotheses will be discussed, in addition to describing limitations
that contributed of the results of the investigation. Finally, implications for future
directions in research will be addressed.
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The first hypothesis assessed differences in body image satisfaction between adolescent
heart transplant recipients and controls. Counter to this hypothesis, a non-significant
difference was found with both groups reporting body image satisfaction that occurs in
between the sometimes and often range. This finding supports some of the inconsistent
results that have been reported in the literature. Yet, it also presents unique information to
the heart transplant literature which has, as to date, focused limited attention to body
image satisfaction among heart transplant adolescents. Because both groups reported
experiencing positive body image satisfaction occurring between the sometimes and often
range, these findings suggest that the heart transplant sample in this study is not reporting
a significant degree of distress about their physical appearance and have similar levels of
satisfaction as found in both the control group and normative sample.
Previous studies evaluating body image satisfaction in different medical
populations have found comparable results, with minimal differences between subject
groups and control groups noted. For instance, findings by Erkolahti and colleagues
(2002) indicated no differences among adolescents with either diabetes mellitus or
rheumatoid arthritis and healthy controls. Similarly, Lawrence and colleagues (2007)
found no significant differences in body image satisfaction between male bum injury
survivors and healthy controls. However, a significant difference between female bum
injury survivors and controls was in fact discovered, with female bum survivors reporting
a higher degree of body image satisfaction. Based on these findings, Rumsey and
Harcourt (2007) hypothesize that those with lifelong chronic medical conditions use their
experience to re-evaluate their attitudes toward appearance, as the study participants in
the above mentioned studies and current study may have practiced. Having lived with
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appearance changes as part of life threatening illness and treatment, participants in this
study may have reassessed the value attached to the way they look in comparison to other
aspects of life, such as friendships and family support.
Additional studies have also shown how positive social support can contribute to
a healthy body image. As Archibald, Graber, and Brooks-Gunn (1999) have reported,
positive feedback and encouragement from family and friends may serve to buffer
potential social influences adolescents are faced with and help them maintain a positive
body image over time. At the LLUMC, transplant patients are connected with a medical
team for most of their young lives who contribute to positive medical, social and
emotional support. In conversation with the research coordinator, J. Allen-Whittaker
(personal communication, April 5, 2010), adolescents who have been transplanted also
often keep in contact with one another through social networks (i.e. Facebook).
Additionally, the clinic often tries to host annual gatherings to allow opportunities for
transplant youth to connect with one another and be part of a group who has shared
similar experiences. These connections likely elicit positive perceptions the adolescents
have regarding their body image. Surrounded by adolescents with similar conditions and
experiences, adolescents are likely exposed to others modeling a positive body-image
which may assist them in developing a healthy body image themselves.
These attitudes seem to reflect and support the cognitive behavioral model of
body image satisfaction. As the theory postulates, a self-fulfilling prophecy-like
mechanism might contribute to having poor body image satisfaction due to automatic
assumptions of being treated differently. Given the developmental level of adolescents
where identity formation is important to their emotional growth (Erikson 1963), heart
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transplant recipients in this study sample appear to demonstrate minimal evidence of
automatic assumptions leading to negative perceptions of their body image and self
schemas that do not over-value the importance of appearance. On the contrary, the self
schemas of the adolescents in this sample appear to be similar to the self-schemas of the
healthy adolescents in the study. Both groups appear to place an equal level of
importance on their physical appearance which neither over nor under-values its
importance in the context of their daily lives. Having an internal locus of control, as
Lawrence and colleagues (2007) hypothesized with their findings, also likely helps foster
resiliency and minimizes risk for body image disturbance.
While evidence in the above literature appears to support the non-significant
findings in body image satisfaction between the transplant adolescents and controls, other
bodies of research argue clear differences in body image satisfaction between chronically
ill adolescents and healthy individuals (i.e., Green et al., 2007; Green & Levitt, 1962).
However, methodological issues might explain some of these findings as these studies
either used qualitative interviews or projective drawings rather than self-report items. As
such, results of the above studies cannot be completely compared to the results of this
study because of methodological differences involved in each. In a more comparable
study, Wray and colleagues (2006) found close to 20% of the heart transplant sample
reporting difficulties in coping with medication side effects. Though body image
satisfaction was neither operationally measured nor defined in this particular study, one
can infer that difficulty with medication side effects is most likely coupled with
experiencing at least a moderate degree of body image disturbance. This finding points to
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the need for additional research incorporating body image measures into studies assessing
psychological functioning.
Though findings appear to support a partial amount of literature, limitations in the
methodology might further explain the lack of significant findings. Most importantly, the
small sample size is potentially a significant contributor to the non-significant results.
Had a larger sample size been collected, the probability of a Type II error would have
been minimized. Secondly, LLUMC tends to employ and support the practice of steroidfree prescription medication to their transplant patients. This could have significantly
affected the results due to the fact that a large portion of the sample may not have been
experiencing the side effects that steroid medications are known to cause. Observation of
the data suggests that only one individual was taking steroid medication at the time of the
study. Interestingly, this individual was the only heart transplant patient identified as
reporting poor body image satisfaction. Though analysis is limited, this provides
qualitatively valuable information for other clinics that do in fact prescribe steroid
treatment as part of their medication regiment.
Another possible methodological problem was that the measure assessing body
image satisfaction was not normed on a chronically ill population. As such, questions
inquiring about body image concerns in the context of chronic illness were not addressed.
This could have also contributed to non-significant findings and the idea that body image
satisfaction in the heart transplant sample is comparable to the controls. Future studies
measuring body image satisfaction in the heart transplant sample should apply measures
that also include illness-related questions and more specifically, how their illness has
affected their body image. Lastly, the narrow range of scores (0-4) limited the variance of
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the responses, which may have impacted the results. Again, utilizing a measure which
addresses body image in the context of chronic illness and allows for a broader range of
responses would be beneficial in future studies assessing similar outcomes.
The next hypothesis assessed for differences in levels of self-concept between the
heart transplant group and the control group. No significant differences between the
groups were found and the hypothesis was not supported. Results suggested that both
groups represented “a balanced self-evaluation, with acknowledgement of both positive
and negative aspects of the self’ (Piers & Herzberg, p. 21). Due to the different life
experiences between the subject and control group in the context of chronic illness,
results suggesting that both groups have similar attitudes, feelings, and beliefs about
themselves are surprising. Nevertheless, results do appear to reflect similarities with other
findings. For example, LeBovidge and colleagues (2003), in their review, found no
differences in self-concept between adolescents with chronic arthritis and controls.
However, risk for low self-concept was greater when adolescents were diagnosed with
multiple diseases, such as chronic arthritis plus another rheumatic disease, for example.
Authors here hypothesized that a positive attitude toward their illness contributed to a
higher level of self-concept similar to that of controls.
Most studies though, appear to notice some degree of differences in self-concept
profiles among both children with different diagnoses as well as among controls (i.e.,
King et al., 1992; Padur et al., 1995). In a study by Gultelkin and Baran (2007), age
appeared as the most apparent reason to the differences found in self-concept and it has
been suggested that a more comprehensive understanding of the self generally tends to
increase with age. This study used a wide age range for the study sample (ages 5-14),
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which likely resulted in differences in developmental level thereby confounding the
results. However, the current study attempted to close the age gap in order to control for
such developmental differences, therefore it appears plausible that non-significant
differences emerged between the groups because of the age commonality across
participants. In the future, comparing heart transplant adolescents to other chronically ill
adolescents can offer important information to self-perceptions of this population.
Additionally, applying measures that specifically assess developmentally appropriate
domains can likely capture relevant and significant information. For example, the Offer
Self-Image Questionnaire measure has been described as a psychometrically valid scale
that assesses aspects of self that are important in the psychological world of an
adolescent. Utilizing a measure such as this that is specific to adolescents can likely assist
in producing significant findings that may exist amongst chronically ill and healthy
adolescents.
Hypothesis three assessed for differences in levels of depression between the
heart transplant group and control group. Analyses indicated that both groups reported
average levels of depression when compared to the normative sample, thus not
supporting the proposed hypothesis. Findings seem to parallel some of the inconsistencies
that have been apparent in the literature, with symptoms of depression supported by some
studies and others showing no evidence of such symptoms.
In studies evaluating the heart transplant population, time since transplant has
been found as an important and primary variable in determining depression. Though time
since transplant did not emerge as a significant covariate in this study, other research
studies have noticed the effect of time on outcome, which can offer information regarding
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the findings in this study sample. These studies found that within the children and
adolescents that were assessed, there was a significant reduction in depressive
symptomatology one to three years post-transplant (Wray& Radley-Smith, 2004, 2006).
Authors of these studies hypothesize that, for the majority of patients in the above
studies, improvement in physical health resulted in improvements in mental health.
Additionally, findings indicate that by as early as one year post-transplant, patients are far
less physically restricted than previously and are able to participate in age-appropriate
activities, including sports, which may lead to a reduction in depression. Given that the
majority of the sample in this study was transplanted during infancy, with the mean
amount of time since transplant being close to fourteen years, return to normal
functioning likely occurred early on in childhood thus giving the patient the opportunity
to engage in developmentally appropriate activities soon after the transplant. As such,
possible clinical levels of depression may no longer be apparent.
This study is one of the first studies to specifically assess for symptoms of
depression in the adolescent heart transplant population. Past research has either used a
younger age sample (i.e. DeMaso et al., 2005; Uzark et al, 1992), has combined children
and adolescents into one sample (i.e., Wray & Radley-Smith, 2004) or has used
qualitative interviews to measure reported levels of depression (i.e., Bemtsson et al; Masi
& Brovedani, 1995). Future studies can incorporate additional measures designed to
assess negative mood, such as the Beck Youth Inventory, which in addition to symptoms
of depression also measures other areas of emotional and social impairment in youth (i.e.,
anxiety and anger). Nevertheless, these results offer preliminary information which in
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future studies can be assessed more in-depth for a better understanding of the role of
negative mood in adolescent heart transplant functioning.
The fourth hypothesis proposed that there would be significant differences in
levels of social stress between the heart transplant group and the control group. Analysis
indicated no significant differences in levels of social stress, and the hypothesis was not
supported. Contradictory to previous studies, such as those by Uzark and colleagues
(1992) who found lower social competence in the heart transplant sample they assessed,
participants of both groups in this study sample reported average levels of perceived
social stress. These results are surprising given the reported literature which describes
daily stressors that transplant patients experience on a day-to-day basis such as
medication regiment, frequent school absences, and routine medical follow ups (i.e.,
Gultekin & Baran, 2007; Hampel & Peterman, 2005). A non-significant difference in
social stress between groups suggests that adolescent transplant patients in this study
sample may have positively adapted to the lifestyle that accompanies having a heart
transplant, regardless of when the transplant took place. For a majority of the sample who
was transplanted during infancy, having a heart transplant is likely considered “normal”.
Surprisingly, during adolescence when the search for independence and autonomy is at
its highest, adolescents appeared to have reported minimal difficulty in responding to
everyday hassles.
An important consideration must be further noted when interpreting this
hypothesis. A non-significant finding to this hypothesis could be attributed to the
methodology of the study. Literature clearly defines social stress as “normative sources
of stress that all adolescents may face as part of their developmental process, (i.e. daily
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hassles, transition to new school.” (Choi, Meininger, & Roberts, 2006, p. 265). However,
items on the Social Stress subscale of the BASC-2 give a different interpretation of how
“social stress” is measured. Questions appear to focus more on interpersonal relationships
and the feeling of acceptance (i.e., “I am left out of things”, “Other people find things
wrong with me”, and “I am lonely”) within their peer groups rather than their responses
or reactions to daily environmental stressors. As such, one may conclude that questions in
the questionnaire did not adequately capture the measured construct and thus produced
inconclusive findings. Adding a measure that assesses their response and attitudes toward
general stress may offer beneficial information, as this can shed light on how adolescent
transplant individuals respond to everyday and normal adjustments and situations.
The fifth and final hypothesis proposed to determine if there would be a causal
link between one’s body image satisfaction and both levels of depression and overall selfconcept. Due to limited sample size, causal links among the variables could not be
determined. Instead, it was determined that looking at the predictability among the
variables would offer important information in determining the level of association
between body image, self-concept, and depression. Results indicated that there does
appear to be a relationship among the three variables as the overall prediction model was
significant. However, within the heart transplant group, neither self-concept nor
depression independently predicted body image, yet a moderate degree of association
between self-concept and body image and a weak degree of association between
depression and body image was observed. Within the control group, a moderately strong
and significant relationship was found between body image and self-concept with the
relationship between depression and body image being weak and non-significant. As with
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the transplant group, the overall prediction model was significant. These findings also
indicate a stronger association between body image and self-concept among the control
sample than there was within the heart transplant sample. However, in terms of causality
(i.e. does body image predict self-concept or does self-concept predict body image), the
relationship among the variables remains unknown and additional research in this area is
needed to derive to the specific links that connect one variable to the other.
Given the literature supporting the relationship between body image satisfaction
and self-concept, the positive and moderately strong association noted between the two is
not surprising. Notably, and interesting to this study, the strength in relationship between
self-concept and body image satisfaction was stronger in the control group than it was in
the transplant group. Several reasons can explain these findings. First, as it has been
commonly noticed in the literature (i.e., Mintzer et al, 2005), there is a trend of heart
transplant recipients under-reporting their symptoms. Due to the countless medical and
psychological evaluations they likely undergo, minimizing the degree of distress they
might be experiencing is highly probable. As such, determining exact causal relationships
between psychosocial variables with this population becomes challenging with accurate
interpretations becoming difficult to obtain. Next, methodological issues also play a role
in the findings of this hypothesis. With the control sample, there was a greater degree of
control in how the data was collected. Research assistants were available to clarify any
questions about the related measures, thus possibly producing more accurate and valid
data. Alternatively, as the study packets were mailed to the heart transplant group, there
was less degree of control between the investigator and the subject. As such, questions
may not have been understood and therefore haphazardly answered, a parent or other
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individual may have answered the questionnaires themselves, or as previously stated, a
desire to present one’s self as psychologically stable may have been present.
Overall, the current study provides interesting findings on the psychosocial
functioning of adolescent heart transplant recipients. The adolescents in this study did not
report clinical levels of psychological distress on any of the used measures and seem to
suggest that while some heart transplant recipients experience psychosocial distress the
vast majority of individuals are doing well and closely resemble non-clinical controls and
the normative sample. This trend is important to note when evaluating and assessing
psychosocial outcome in this population. Given that ongoing literature appears to support
positive outcome in heart transplant youth, it may be important to start shifting away
from the perception that this population is functioning poorly and toward an
understanding that they are, in contrast to previous theories, doing quite well.
Importantly though, continuous methodological problems and contradictory
findings within the literature suggest that more research is nevertheless needed especially
in the area of body image satisfaction to understand the impact that having undergone a
heart transplant has on youth. Though findings appear to support literature which reports
minimal distress, results cannot be completely generalized due to several limitations
described below. Instead, results can offer and provide directions for future research to
add to the medical and psychological literature.

Limitations
Despite individual limitations to the results of the hypotheses, there are several
general limitations to this study as a whole which prevent the results from yielding
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conclusive findings to the adolescent heart transplant population as a whole. First, the
most significant limitation that appeared to contribute to the study was the sample size of
the heart transplant group. Though patients who did not meet the deadline to return the
surveys were followed up with a phone call from the heart transplant coordinator, 63% of
the survey packets remained unretumed. This lack of response could likely be attributed
to the fact that the heart transplant population is an over-studied sub-group of individuals.
They are frequently assessed both medically and psychologically, and being asked to
participate in yet another study might have caused some individuals a sense of fatigue,
thus leading to lack of motivation to participate. The sample size limitation had a
significant impact on the study as it weakened the power of the analyses thereby
contributing to the lack of significant findings.
A second limitation was found in the methodology of the study, specifically with
the collection of data. As all survey packets to transplant patients were mailed out, the
principal investigator could not monitor responses. For example, it is possible that some
of the surveys may have been completed by the parent rather than the adolescent. This
potential limitation may have decreased the integrity of the study and prevented the
investigator from obtaining an honest perspective from the adolescent. Further, as the
principal investigator could not monitor the procedure, some questions were answered
incorrectly (i.e. multiple responses to one question) and thus could not be used in
analyses. The collection of the controls also contributed to a limitation to this study. As
control participants were recruited in the waiting room of the General Pediatric Offices,
some adolescents were called for their appointment as they were completing the surveys.
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As such, this contributed to several incomplete survey packets and certain data had to be
excluded.
Limitations within the study measures and collection of demographic data were
additionally noted. First, no medical diagnosis was obtained from the control group;
therefore, the reason for their doctor’s visit the day they were invited to participate in
unclear. It would be important to obtain the medical diagnosis of the control group in
future studies to determine the presence of any chronic medical conditions the control
participants that may bias or skew the results. That subjects and controls were not
matched with respect to ethnicity also impacted the results because outcomes may have
been affected due to cultural differences. Future studies need to have better match
between subjects and controls to ensure maximum control of confounding factors
including ethnicity. Also, as previously stated, the narrow range of responses in
measuring body image satisfaction may have limited the variance of responses, possible
producing inconclusive data. Similarly, time since transplant was measured according to
years, thus limiting the range of responses for this demographic variable as well. Asking
for the exact number of years and months since transplant and converting all responses to
months can provide for a broader range of responses and optimize the variance in the
results in future studies. Lastly, including additional demographic data in the analysis
such as socio-economic status or ethnicity would be important to note for future studies,
as it was noted in this study that ethnic disparities between groups were apparent.
Next, as previously stated, the heart transplant population has historically been
known to under-report severity of symptoms (Mintzer et al., 2005). As such, findings of
this study could further be attributed to the heart transplant groups desire to present
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themselves as functioning more positive than one might expect. This idea is supported by
several conversations the investigator had with the heart transplant research coordinator.
In these conversations, it was communicated that several individuals in this study whom
have been medically followed by the heart transplant team are in fact experiencing high
levels of psychological distress. Interestingly, among several who were identified as
having severe medication side effects, where body image disturbance was identified as
almost certain, findings in this study could not support such qualitative observations.
Therefore, the idea that under-reporting occurred in this study is highly probable given
that observations made by the team otherwise support the proposed hypotheses that
distress is apparent.
Lastly, it is important to recognize that all heart transplant participants were
patients who received their heart transplant at LLUMC. This suggests that results likely
cannot be generalized to other adolescent recipients who have been transplanted
elsewhere. Their individual experiences with the transplant including quality of life,
support system, and level of care may differ from experiences patients have received at
LLUMC. As such, psychosocial differences due the uniqueness of individual clinics
might be apparent and considered in future studies.

Future Directions
The findings of this study suggest important implications for additional studies in
the future, specifically in the area of psychological functioning with heart transplant
adolescents. Because existing research with this population is currently limited,
evaluating this population further is necessary in order to assist adolescents as they
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continue toward adult status. As such, the adolescent period is an important time for
appropriate and necessary intervention and prevention.
Important for future studies, a national sample of adolescent heart transplant
recipients should be collected for a larger sample size. Although this study contacted
adolescents nationally, information solely came from the LLUMC heart transplant
database, thus excluding a significant portion of adolescent heart transplant recipients that
live in the country. Expanding the study to reach a larger sample can result in different
findings and can shed additional light on the well-being of this population.
Further, limitations from this study can be considered when developing stronger
methodology in the future. For example, assessing patients in the waiting room during
their follow up visit can account for several methodological issues that were encountered
in this study. Additionally, it can account that all packets are completed and returned,
thus producing a larger sample size. Importantly, this method of data collection can help
assure that all items are understood and answered, thus minimizing the potential for
missing data and uncertainty regarding the content of the measures. Assessing patients in
the clinic itself also provides the opportunity for qualitative research, an important
consideration for future studies. As previously mentioned, informal qualitative
information obtained for this study resulted in apparent discrepancies between
information gathered in conversation and what the patients reported on the measures,
causing question among the validity of the responses. As such, incorporating qualitative
interviews into future research can shed light on information that cannot be easily
obtained from self-report measures. Therefore, including interviews of the significant
individuals in the adolescents’ lives, as well as the adolescents themselves, for future
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studies can offer further and more comprehensive understanding of the lives of these
individuals.

Conclusions
The infant and pediatric heart transplant population at LLUMC has now entered
their second decade of life. Previous psychological literature, along with this current
study appears to support the idea that this population is functioning quite well, with
minimal evidence of poor body image satisfaction and other areas of distress. Despite
several limitations to the study, this study offers preliminary data to support and expand
additional research in the future. Results of this study provides valuable information
regarding the functioning of adolescent heart transplant recipients at LLUMC such that
both mental health and medical providers can continue ensuring the most healthy and
psychologically stable transition into adulthood possible.
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Appendix A
Demographic Questionnaire

Please answer the following questions regarding your child. If you are 18 years old or
older, please fill this out yourself.
Name of
respondent
Relationship to child/patient
Name of child/patient
Age of child/patient
Date of birth of child/patient
Child’s/Patient’s gender :

Male

Female

Ethnicity of child/patient: Caucasian
Other

Asian

Latino

African-American

Height
Weight (in pounds)
What is child’s medical diagnosis (Please circle one):
Congenital Heart Disease (CHD)
Acquired Heart Disease
Cardiomyopathy
When was he/she diagnosed?
How old was your child at his/her transplant/surgery?
Is your child on Cyclosporine?
Is your child on Tacrolimus?

Yes
Yes
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No

For how long?

No

For how long?

93
Does your child have any other chronic medical condition (diabetes, allergies, asthma)?
No
Yes
If yes, please describe.
Thank you for your cooperation in this study.

Appendix B
Request for Participation

April 27, 2009
Dear Transplant Recipient
As of this year our heart transplant program will be 25 years old. In fact, this year there is
going to be celebration to commemorate this milestone (save the date, October 31, 2009).
The team is constantly doing research regarding patient outcomes. Some research is on
rejection, coronary artery disease, kidney function and growth and development, etc. Just
last week, Dr Chinnock and Dr. Kuhn both presented papers in an international transplant
meeting in Paris, reporting on outcomes of our patients.
We would like to look at another aspect of heart transplantation and that is how you feel
about yourself because of heart transplantation. The name of the study is “Body Image
Satisfaction in Infant and Pediatric Cardiac Transplant Recipients as Adolescents.”
We would like you to participate in this study and fill in these three questionnaires and
return it in the enclosed envelope. You too can be a part of “history making” information.
Please fill out the enclosed forms no later than June 15, 2009. If you have any questions
please call me. We would really appreciate your input.

Sincerely,

Janette Whittaker-Allen, RN, CCTC
Outpatient Coordinator
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Appendix C
Informed Consent

^WERSITK

J^IA JQnDA <Z/niVERSITY zHeALTH (jpARli

/1370 Anderson Street, Suite R-100
Loma Linda, California 92354
(909) 558-2848
FAX: (909) 558-2441

Pediatrics

Informed Consent
Body Image Perceptions in Infant and Pediatric
Cardiac Transplant Recipients as Adolescents

You and your child are invited to participate in a student research study because your child has
received a heart transplant at Loma Linda University Medical Center. Before you give your
consent, please read through this entire document, and sign and date the bottom of each page.
Note: If you are 18 years or older, please read this as pertaining to you, the patient.
Purpose and Procedures
If you allow your child to participate in this study he or she will be asked to fill out the three
questionnaires in this packet. We ask that you explain the purpose of this study to your child and
ask him/her to sign the included consent form prior to completing the questionnaires. The study
questionnaires have questions that ask your child about beliefs they may have about their
appearance and other emotions that may be a part of your child’s experience after having
received a heart transplant or had corrective heart surgery. It will take your child approximately
25 minutes to fill out these forms. We would also like you to read and sign the enclosed HIPPA
form and to also complete the Medical Questionnaire regarding your child’s medical history.
Any missing or unknown information on the Medical Questionnaire will be obtained from the
transplant coordinator from your child’s medical chart

Initials
Date

Page 1 of 3
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Body Image Perceptions in Infant and Pediatric Cardiac Transplant Recipients as Adolescents
Risks
The questions that your child will be asked will include statements that ask how they feel about
themselves. You or your child will have the right not to answer any questions that make them
feel uncomfortable or they may stop at any time during the process. This study exposes your
child to minimal risk that is considered no more than daily life.
Benefits of the Research
There may not be any direct benefits to you or your child for participating in this study.
However, any child reporting high levels of body image problems will be contacted by the
investigator and provided with the appropriate referral information. Additionally, this research
will also help health care workers understand the role of body image satisfaction in children who
have received a heart transplant more clearly.
Participants Riuhts
You and your child’s participation in this study is completely voluntary. You and your child are
free to refuse to participate in this study and may quit the study at any time. Your decision to
allow your child to participate or not will not affect his or her present or future care at the LLU
International Heart Institute or Loma Linda University Children’s Hospital (or LLUMC).
Confidentiality
Due to the ongoing care of your child at the LLU International Heart Institute, it will be
necessary to maintain identifying information of your child to determine whether the side effects
of his or her medication has a direct relationship with his or her body image satisfaction. If
findings indicate that the cosmetic side effects of medication have a negative effect on your
child’s body image satisfaction, the investigator of this study will contact you to inform you of
these findings. At this point, you may contact the heart transplant team to discuss medication
alternatives. As such, it is important to maintain and record identifying information of your child
for this study. However, you and your child’s consent forms will be stored separately from the
questionnaires and will only be accessible by the primary investigator.

Initials
Date

Page 2 of3
Loma Linda University
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Additional Costs/Reimbursements
There will be no costs to you for participating in this study. You will not be compensated.
Impartial Third Party' Contact
If you wish to contact an impartial third party contact not associated with this study regarding
any complaint or concern you may have about the study, you may contact the patient
representatives of Loma Linda University Medical Center, Loma Linda, CA 92354, phone (909)
558-4647 or patientrelations@llu.edu for information and assistance.
Informed Consent
I have read the contents of the consent form and have explained this protocol to my child. My
questions concerning this study have been answered by this form to my satisfaction. I hereby
give voluntary consent for my child to participate in this study. I may call or email Danusia
Nedilskyj ,M.A., psychology trainee (dnedilskvi@llu.edu) or Kim Freeman, PhD, her supervisor
((909) 379-7589, kfreeman@llu.edu) if I have additional questions or concerns.
I have kept a copy of this consent form.

Signature of Participant (if under 18)

Date

Signature of Parent or Guardian (if under 18)

Date

Signature of Participant (if 18 or older)

Date

Page 3 of 3
Loma Linda Univarsity
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Appendix D
Script for Collection of Controls

Script for Controls

Hello, my name is

, and I am a graduate student with Loma Linda

University. If it is okay with you, I would like to invite you and your child to volunteer in a
brief research study while you wait in the doctor’s office today. If you give your permission, and
if your child is ok with it, there are three questionnaires for your child to complete, which should
take no more than 20 minutes. The purpose of this student research project is to better understand
the self-esteem and body image satisfaction of heart transplant adolescents, and your child can
help us learn if there are any differences from those who have not had a heart transplant. Would
you be interested in volunteering? You may stop participating at any time, and your child’s
medical treatment will not be affected by your participating or not participating in this study.

Loma Linda University
Adventist Health Sciences Center
Institutional Review Board
.
,
Approved S/ll IVoid after 5/ IZ./7.Q|o
#
Chair
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Appendix E
Information Sheet/Passive Consent
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d(opiA oQnua University Stealth (sJare
11370 Anderson Street, Suite Ft 100
Loma Linda, Calijornta 92354
(909) 558-2848
FAX: (909) 558-2447

Pcriiatrics

Information Sheet/Passive Consent Form
Body Image Perceptions in Infant and Pediatric Cardiac Transplant Recipients as
Adolescents

Your child has been invited to participate in a research study looking at body image
perceptions of children who have received heart surgery or heart transplant to better
understand if they perceive their physical appearance any differently from children who
have not had heart surgery, such as your child.
Purpose of Research
If your child decides to participate in this study he/she will be asked to fill out the three
questionnaires in this packet. The study questionnaires have questions that ask about
beliefs he/she may have about his/her appearance and other emotions. It will take him/her
approximately 30 minutes to fill out these forms.
Risks
The questions that your child will be asked will include statements that ask how he/she
feels about him/herself. He/She will have the right not to answer any questions that make
him/her feel uncomfortable or he/she may stop at any time during the process. The
committee at Loma Linda that reviews human studies (Institutional Review Board) has
determined that participating in this study exposes your child to minimal risk.
Benefits of the Research
There may not be any direct benefits to your child for participating in this study.
However, this research will help health care workers understand the role of body image
satisfaction in individuals who have received a heart transplant and who have a
congenital heart disease more clearly, which will possibly help their future care.

Page 1 of 2

99

Loma Linda University
Adventist Health Sciences Center
Institutional Review Board
Approved'^Vo^Void after <1

\=>

100

Body Image Perceptions in Infant_and Pediatric Heart Transplant Recipients as
Adolescents
Participants Rights
Your child’s participation in this study is completely voluntary. He/She is free to refuse
to participate in this study and may quit the study at any time. His/Her decision to
participate or not will not affect your present or future care at the LLU International
Heart Institute (or LLUMC).
Confidentiality
Since names are not needed in this study, the information collected is anonymous. Please
do not have your child write his/her name on the questionnaires.
Additional Costs/Reimbursements
There will be no costs to you for participating in this study. You will not be compensated.
Impartial Third Party Contact
If you wish to contact an impartial third party contact not associated with this study
regarding any complaint or concern you may have about the study, you may contact the
patient representatives of Loma Linda University Medical Center, Loma Linda, CA
92354, phone (909) 558-4647 or email patientrelations@llu.edu for information and
assistance.
Informed Consent
Once you have read the contents of this informational letter, your completion of the
questionnaire will indicate voluntary consent to participate in this study. Please keep this
letter for future reference. You may call or email Danusia Nedilskyj , M.A., psychology
trainee (dnedilskvi@llu.edu) or Kim Freeman, PhD, her supervisor ((909) 379-7589,
kfreeman@ llu.edu') if you have additional questions or concerns.
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Script for Transplant Patients (for minors)

Hello, a graduate student here at Loma Linda University is conducting a student research project
that will help better understand the self-esteem and body image satisfaction of heart transplant
patients. If you give permission and your child is o.k. with it, there are three questionnaires for
your child to complete, and one short information sheet for you to complete,which should take
no more than 20 minutes. By completing this questionnaire, your child can help us leam if there
are any differences in self-esteem and body image satisfaction from those who have not had a
transplant. It is important to keep record of your child’s name on these questionnaires, because if
any findings indicate that his/her self-esteem may be low because of the side effects of
medication, we want to know this in order to help your child. The investigator of this project will
let you know if your child’ self-esteem or body image satisfaction is low so that you can contact
the doctor to discuss treatment alternatives.. If you decide to volunteer, you may stop
participating at any time and your child’s medical treatment will not be affected by your
participating or not participating in the study. Would you be interested in volunteering?

Script of for Transplant Patients (adults)
Hello, a graduate student here at Loma Linda University is conducting a student research project
that will help better understand the self-esteem and body image satisfaction of heart transplant
patients. If you give your permission, there are three questionnaires and a short information sheet
for you to complete, which should take no more than 20 minutes. By completing these
questionnaires, you can help us leam if there are any differences in self-esteem and body image
satisfaction from those who have not had a transplant. It is important to keep record of your
name on these questionnaires, because if any findings indicate that your self-esteem may be low
because of the side effects of medication, we want to know this in order to help you. The
investigator of this project will you know if your self-esteem or body image satisfaction is low,
so that you can contact your doctor to discuss treatment alternatives. .If you decide to volunteer,
you may stop participating at any time and your medical treatment will not be affected by your
participating or not participating in the study. Would you be interested in volunteering?
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Appendix F
Table of Original Study Sample
Infant
Transplant
Group (%)
Age
Males
Females
Gender
Males
Females
Ethnicity
Caucasian
Hispanic
African- American

Asian
Other
Medical Diagnosis
CHD
AHD
Cardiomyopathy
Current Medications
Cyclosporine
Tacrolimus
Time since Transplant
(years)
Age at Transplant
(years)
Dependent Variables
Body Image
Self-Concept
Depression
Social Stress

Pediatric Transplant
Group

Control Group

p-value

(%)

.03
16.2(2.7)*

15.0(1.0)*

13.6(4.3)*

15.6 (2.1)*

17.7(0.5)*

13.5(5.3)*
.39

9(37.5)
15(62.5)

3(42.9)
4(57.1)

13 (30.2)
25 (58.1)

16(66.7)
4(16.7)
N/A
1(4.2)
3(12.5)

5(71.4)
2 (28.6)
N/A
N/A
N/A

13 (30.2)
25 (58.1)
1 (2.3)
3 (7.0)
1(2.3)

.03

N/A
21(87.5)
N/A
2(8.3)

2 (28.6)
1 (14.3)
2 (42.9)
N/A

6(25.0)
9(37.5)

2(28.6)
4(57.1)

14.9(4.4)*

7.4(6.6)*

N/A

.95(3.3)*

9.1(6.4)

N/A

2.8(.69)*
48.9(13.5)*
46.8(15.3)*
46.2(15.2)*

2.7(1.2)*
49.4(14.6)*
55.5 (15.5)*
50.3 (17.9)*

N/A

^indicates mean and standard deviation
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2.7(.74)*
52.0 (12.8)*
50.1(12.8)*
47.0(10.4)*

